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EXTRACTS FROM CRITICAL NOTICES. 



OBOGRAPHY OENEBALIZED. 



" So mnoh iiifi>rm»tioiif of lo high a oharaoter, in so small a compass^ and 
at 10 low a pirioe, has xarely if erer appeared before." — Spectator. 

** It is partumlarlf entitled to oommendation, as more bad books hare 
been written on geography tiian on any other subject Mr. Sulliyan treats 
geography as a sciancs, which, like all sciences, must be taught on the 
priuoiples of dasrifioation and comparison. The basis of his classification 
is what may be termed the mathematics of geography, and he therefore 
begixu with explaining in clear and simple language the form, motions, and 
magnitude of the earui. As these cannot be comprehended without some 
knowledge of the physical sciences, he explains the nature of attraction, 
grayitation, &o., tucing care to compare their laws with facts within the 
reach of ordinary obserration. The diTisions of the earth's surface are 
described in their physical aspect, and not according to the accidents of 
political distribution. The Exercises and Questions for examination are 
exoellent ; they are constructed on the right principle of compelling the 
master to teach." — Atherueum, . 



THE SPELLING-BOOK SUPERSEDED; AND AN ATTEMPT 

TO SIMPLIFY ENGLISH GRAMMAR. 

" These little works exhibit the same originality of view, grounded upon 
the principles of the subject and the philosophy of teaching, which dis- 
tinguish Mr. Sullivan's usefiil publications." — Spectator. 

THE DICTIONARY OF DERIVATIONS. 

** This admirable little book— which no family, where a true Imowledge 
of languase is cultivated, should be without." — Spectator. 
*' A work as admirable in its execution as it is novel in design. "— Scotsman, 

A DICTIONARY OF THE ENGLISH LANGUAGE. 

** This most complete and admirable work only requires to be known in 
order to make it a household book." — Saunders. 



THE LITERARY CLASS BOOK. 

A Tolume well worthy of Professor Sullivan's reputation. It is sure to 
be largely mkd."^English Journal of Education. 
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" Dr. Sullivan's school-books, seven in number, are distinguished by one 
great principle— that of simplifying the subject taught, and of bringing out, 
in a few plain and striking rules, the great leading ideas of the science in 
hand." — Dublin University Magazine, August, 1856. 



%* The circulation of these books in Ireland, Great Britain, and 
the Colonies, amounts to upwards of 146,000 copies per annum, as 
appears by the following return, from Messrs. Alex. Thom and Sons, 
the Government Printers in Ireland : — 
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By referring to our books we find that 438,500 copies of Professor 
Sullivan's Sohool Books hare been printed in our establishment within the 
lait three years. 

" Alsx. Twna. Kssnk^A-vi^. 
"lit July, 1857." 
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PEEFACE. 



FIB8T :EDITI0N. 

This little work is, as its title imports, an intboduction to 
the study of Geoqbaphy. It will, however, be found to 
contain much more information upon this important and 
interesting branch of education than is usually met with in 
much larger volumes. This is entirely owing to the plan 
upon which it has been drawn up. Instead of dividing the 
attention, and oppressing the memory of the young student, 
by obliging him to learn and recollect the unconnected facts 
and innumerable details with which this, the most extensive 
of all the sciences, abounds, the essential facts and leading 
principles have been presented to his view under gener^ 
and separate heads. In this way, he learns with ease, and 
recollects without effort, the general and fundamental prin- 
ciples of the science ; and having thus fixed in his mind a 
clear and connected outline of the whole subject, he will be 
able to fill it up as he proceeds, not only without difficulty, 
but with pleasure. 

As the PLAN of this work, and the advantages result- 
ing from it, are fully developed in the article headed 
" Method op Teaching Geography," page 119, the reader 
is respectfully requested to peruse it before he proceeds 
farther. To the Teacher of Geography this article is espe- 
cially recommended. In fact, it is to him the most impor- 
tant part of the work. 

It may appear strange that so large a portion of so small 
a treatise should be devoted to the mathematical part of Geo- 
graphy ; but as the writer is convinced, that there can be 
no rational, and therefore no real kni)wledge of Geography, 
without clear and correct ideas of the Foq^, magnitude, 
and MOTIONS of the earth, he determined to tneet these dil- 
ficulties in the outset, and to do every thing in his power 
not only to make them intelligible, but also easy and interest- 
in^to the youthful intellect. 

besides, the intellectual method of teaching, now hap- 
pily introduced intc svery good school in the countryi 

a2 
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requires the pupils to have a rational knowledge of every 
thing in which they are instructed. Formerly, the great 
majority of them knew little more of the sphericity of the 
6arth, than that it was " round like a ball or an orange ;" but 
now something more is required, both of the teacher and the 
pupils, than the twirling of a globe, the copying of maps, 
and the learning by rote from books the mere names of 
places. 

The Questions for Examination will save the teacher 
much time and trouble. They will also materially assist 
the pupils in the preparation of their lessons, by enabling 
them to interrogate themselves and each other on the text 
before they go up to be examined by the master. The 
teacher will not, of course, confine himself to these ques- 
tions ; nor should he require his pupils to answer them in 
the words of the book. This would be to go back to the 
old and absurd method of teaching Geography by rote. 
A satisfactory answer in suitable language is all that the 
teacher should require; and if the pupil answers in his 
own language, so much the better. 

A very useful exercise for tlie advanced classes will be, 
CO assign a few of these questions to be answered in writing, 
Cn this case they should be allowed a few minutes to read 
over the page to which the questions refer ; and then having 
closed their books, to give a suitable answer in writing to each 
question in order. With this view the questions have been 
paged and numbered. There can be no more useful exer- 
cise than this, as it enables the teacher to give lessons In 
Geography, Writing, Spelling, Grammar, and Composition, 
to large numbers of pupils at the same time. 



EIGHTEENTH EDITION. 



♦«♦ An Introduction to Geology and some other useful Additions 
have been appemied to the present Edition, instead of the 
**' Examination Questions,** which, from having been in so many 
preceding Editions, it is not considered necessary to repeat. 



EXTRACTS FROM CRITICAL NOTICES. 

** So much information of so liigh a character, in so small a compass, 
and at so low a price, has rarely, if ever, appeared before." — " It exhi- 
bits the same originality of view, s^rounded upon the principles of the 
sabject and the philosophy of teachmg, which aistinguisn Mr. Sullivan^s 
useful publications." — Spectator. 

** It is particularly entitled to commendation, as more bad books have 
been written on Geography than on any other subject. Mr. Sullivan 
treats geography as a science, which, like all sciences, must be taught 
on the principles of classification and comparison. The basis of aia 
classification is what may be termed the Matnematics of Geography, au J 
he therefore begins with explaining in clear and simple language the 
form, motions, and magnitude of tne earth. As these cannot be com- 
prehended without some knowledge of the physical sciences, he explains 
*he nature of attraction, gravitation, &c., taking care to compare their 
laws with facts within the reach of ordinary observation. The divisions 
of the earth''s surface are described in their physical aspect, and not 
according to the accidents of political distribution. Tlie Exercises and 
Questions for Examination are excellent ; they are constructed on the 
right principle of compelling the master to teach." — Athenceum. 

" One of the most able and valuable additions to our school literature 
which has appeared in our day — the very best publication of the kind 
-fn the language. Such an Ititroduction to Geography has long been a 
desideratum. — Monitor. 

" Nothing can be better than the method laid down by Professoi 
Sullivan for beginning Geography.*' — Morning Chronicle. 

" In Geography Generalized we have a familiar illustration of Geo- 
graphy, by which its principles are classified, and placed in a light which 
Che opening intellect can perceive, and the infantile judgment compre- 
hend. — Globe. 

'* It presents a vast deal of information in small space, and what is 
still better, in such a form as renders it easy of comprehension, and 
interesting to the youthful intellect." — Scotsman. 

" In this work Professor Sullivan has opened a new and untrodden 
path, for his book is an intioduction to all Geographies. Principles and 
details so abstruse as to be out of the range of juvenile inquiry, are here 
explained with clearness and simplicity; and the ground-work of Mathe- 
matical Geog^phy, as describea in these pages, may be easily under- 
stood by the merest tyro." — Dublin Evenina Fast. 

" It is calculated to save the teacher much time, and the pupil much 
toil — making his acquisition of knowledge an agreeable, not an irk* 
some pursuit.*' — Saunders* News Letter, 
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INTEODOCTION TO GEOSEAPHY. 



. which, Keierallj^ apeaking, meuu Adi , ..,^^ 
of tht tarlh, lUHj be divided into three branches — Mathe- 
matical, Physical, and Political. 

Mathhmaticai. Geogrnpbj, which treala of the form, 
motions, and magnitude of the earth, is connected with the 
sciences of Mathematica and Astronomy. 

FbtsioaIi Gco^aphj treats of the grent natural dinstons 

of the earth's surface ; its inal«rial and structure ; ha various 

_ ,j{||foductiDiiB, animal and Tegetable ; its atmosphere, climates. 
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and other particulars respecting its physical or natural con- 
dition. This branch of Geography is connected with Natural 
History and Natural Philosophy. 

Political Geography treats of the divisions of the earth 
into states and empires, with their extent, population, and 
resources ; forms of government, laws, religions, customs, 
manners, learning, and other matters which pertain to man, 
as a political or soicial being. This branch of Geography is, 
consequently, connected with History and Political Economy. 

The FOBM of the earth is globular — that is, like a globb 
or ball.* 

An OBANOE will enable a teacher to give his pupils a 
familiar and tolerably correct idea of the form of the earth 
After exhibiting an orange, let him ask them if it is a per- 
fect globe or sphere, and they will soon discover that it is a 
little flattened at the bottom and top — that is, about the stem 
and the point opposite. And so, it may be observed, the 
curved surface of the earth is a little flattened at the top 
and bottom ;^ but not nearly so much in proportion to its 
size as an obangb. 

Pass a knitting needle, or a piece of straight wire, through 
tibie centre of an orange, from the stem to the point opposite, 
and make it turn round upon it. This will exempliiy the 
AXIS and hiuvnajl motion of the earth. 

The earth*s sur&ce, except where interrupted by eleva- 
tions and dedivities, appears to be flat, and not curved or 
globular ; but this appearance is occasioned by the immense 
size of the earth. To a small insect, as a fly, creeping over 
an artificial globe its surface must appear flat, though we 
know that it is perfectly round or spherical ; and so. the 
surface of the earth appears to our bounded view. The 
tallest man, standing in the middle of the most extensive 

• A OLOBB or SPHERE is a perfectly round body like a ball or marble. 
A BPHEBOID differs from a perfect sphere by beinff eiihetjlattened about 
the top and bottom, like an obanoe, or elongated, like a lemon. The 
former is called an oblate, and the latter 2k prolate soheroid. The word 
spheroid means Uke. or nearly ajphere. — See page 08. 

^ That is, about the poles. The earth differs so little from a perfect 
ipheire^ compared with its great magnitude, that in any representation 
which we could make of it, the difference would be too small for per- 
Mftfon. Hence, eveo the largest artificial globes are made perfectly 
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plain, cannot see the surface • of the earth farther than three 
miles round him. But a circle on the earth*8 surface six 
miles in diameter is far less in proportion than a circle the 
size of a sixpence on the surface of an artificial globe. But 
such a circle, or even a much larger one, if cut out of an 
artificial globe, would appear ftat^ though we know that 
its surface is perfectly globular. Nor do the mountains, nor 
the other inequalities observable on the earth*s surface, 
destroy its sphericity. If we examine the surface of an 
orange, we shall find it full of little inequalities, the least of 
which is greater, in proportion to the size of the orange, 
than the highest mountam on the earth*s surface is to 3ie 
magnitude of the earth.^ In fact, the smallest grain of sand 
on the surface of an artificial globe twelve inches in diameter, 
would be larger in proportion to such a globe, than the 
highest mountain on the surface of the earth would be to 
the great globe of the earth. But oranges appear round and 
smooth notwithstanding the inequalities on their surface; 
and so would the earth, if we could view it as an immense 
globe or ball. 

That the earth is a globe or sphere has been often proved 
practically. Several navigators have actually sailed round 
the world — that is, they have, by continuing their course to 
the westward^ returned to the place from wmch they set out 
by the eastward^ and vice versd ; just as we may have seen a 
fiy creeping down one side of an artificial globe and up the 
other. 

Magellan was the first person who circumnavigated the 



* The earth*B surface curves or slopes about eight inches in a mile, 
and this curvature inoreases with the square of the distance. Thus, in 
two miles the curvature is 4 times 8, or 32 inches ; in three miles, 9 
times 8, or 72 inches • and so on, as the square of the distance. Tlie 
eye of a man six feet nigh is not elevated 72 inches, or 6 feet above the 
•urfiEU^, and therefore, in the position in which we have supposed him, 
he cannot see the surface three miles around him. 

*> To represent in relief, and in relative proportions, the highest moun- 
tain in the world on the surface of an artificial jelobe twelve inches in 
diameter, we would require a erain of sand the l^)thj>art of an inch in 
thickness— in fact, an almost impercej^tible atom. For five miles, the 
heidit of, p«rhaps, the highest mountain in the world, is only about a 
16w)Ui part of tne eartVs diameter : and the 1600th of the diameter gl 
A 12-inch globe is only about the 130th part of an inch. 
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earth ; but Colubcbus first attempted it, and to him, conse- 
quently, the chief credit is due. Columbus, convinced in 
ms own mind of the sphericity of the earth, concluded thai 
he could reach the East Indies by continuing his course to 
the westward ; and so he would, liad not the world of which 
he was the discoverer intervened. 

We shall now state briefly the arguments which led Co- 
lumbus, and others long before his time, to conclude that 
the earth was a sphere or globe. 

If the earth be a plain surface, extending out to the skies, 
as it appears to be, and as the uneducated still think it, the 
sun and the other heavenly bodies would, when they rise 
above the horizon, be visible all over the world at the same 
time. But we know that this is not the case. To persons 
living to the eastward, the sun appears sooner than to per* 
sons living to the west; and we know that when the sun 
disappears below our horizon, he rises to coiintries west of 
us. This is occasioned by the curved or convex form of the 
earth*s surface ; just aa a mountain, interposed between \3S 
and the rising or setting sun, intercepts him from our view. 

It was this circumstance that first led the philosophers of 
antiqui^ to conclude that the earth was a spherical or roimd 
body. In proportion as they travelled eastward or westward, 
they observed that the sun rose sooner in the one case, and 
later in the other. They concluded, therefore, that the 
earth*s surface, at least fix>m east to west, must be globular. 
But they likewise observed that if they proceeded northward 
or southward, the polar stab appeared to ascend or descend 
in proportion to the space passed over ; and that while new 
stars appeared above, others, with whose appearance they 
had been long familiar, sao^ below the horizon. They, 
therefore, concluded that the surface of the earth from north 
to south also was globular ; and as similar appearances were 
observed in every direction, they finally came to the con- 
clusion that the earth was an immense sphere or globe. 

Other and more familiar proofs of the earth*s sphericity 
may be added. As a vessd recedes from the land, the 
spectators on shore lose sight first of the hull, next of the 
lower sails, and finally only the tops of the masts are per- 
ceptible. This is evidently not the efiect of distance ; for, 
if 80, the masts, which are smaller than the hull or body of 
the ship, would first disappear. It is occasioned b)r the 
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convex or globular surface of the sea, which rises up between 
the ship and the spectators. This they may easily prove ; 
for if fiiey immediately ascend a tower or eminence, the 
vessel will again be visible. Similar appearances present 
themselves to the persons on board the vessel; first the 
shore begins to sink, next the buildings, next the tops of 
spires and mountains only are perceptible, and finally they 
lose sight of land. It is under these circumstances that — 

" The sailor sighs as sinks his native shore. 
And climba the mast to feast his eyeb once more." 

Similar appearances are observed in every part of the 
earth, and in every direction. Towers and mountains, as 
we recede from them, seem to sink below the horizon, their 
6ases disappearing first, next their middle parts, and finally 
their summits. And in every sea in the world, and in every 
direction, the most extended view is had from the mast-head 
of the vessel ; and hence sailors always go aloft when they 
are on the look-out for land, or for any other object which 
they may wish to seek or shun. 

It may now be added, that the earth could be nothing 
else than a sphere^ in accordance with its motions as a planet, 
of which we shall presently speak ; and even the cause of 
its sphericity may be shown. 

We know that every particle of matter attracts and is 
mutually attracted by every other particle of matter which 
comes within the sphere of its influence ; and consequently, 
that the greater the quantity of matter, the greater will be 
the attractive power. Hence the several kmds of attrac- 
tion, which are all modifications of the same principle * — 
I. Cohesion, or the mutual attraction of minute particles of 
matter* in contact with each other. 2. Gravitation, or 
that power which causes bodies to attract each other in 
proportion to the quantities of matter which they contain.** 
3. Magnetism, or that property in the magnet or loadstone 
which attracts iron. 4. Electricitt,^ which is exemplified 



• Of the same kind. 

^ And inversely as the sqoare of the distance. 

* Electricity^ from eUetroHf the Gb«ek word for amher, in which this 
property was first observed. The term electron was applied to other 
thining mibstancet, as to a mixture, four parts gold, and one part silver, 
Tbm root is hdios^ th« tun, as in p«ai^ton. 
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by the attraction of feathers, or light substances suspended 
near the electrical conductor. 

It is the attraction of cohesion which causes the particlefc 
of matter of which bodies are composed to cohere or stick 
together. Without it, all the bodies in the universe would 
fall into pieces, or rather crumble into indivisible particles 
or ATOMS. It was this property, originally impressed upon 
matter by the hand of ihe Creator, which caused the earth, 
the planets, and all the heavenly bodies to assume, and still 
enables them to retain their globular forms. One of our 
poets has beautifully and truly said — 

That Yeiy law which' moulda a tear, 

And bids it trickle from its source— • 
That law preserves the earth a sphere, 

And guides the planets in their coarse ; 

for the same principle is exemplified in the dew-DEOPS which 
hang from the thorn, and in the rain-DEOPS which fall from 
the clouds. The minute vapoury particles of which dew 
and SAIN are composed, by commg into contact, mutually 
attract each other, and form into drops or small globes. 

The numerous globules into which a small quantity 'A 
quicksilver forms, when it falls upon a table or the floor, ex- 
emplify the same principle. The particles which come into 
contact attract, and are attracted by each other, mutually, 
on all sides, and hence the globular form is assumed.* And, 
as from the nature or form of a globe there is more matter 
m the direction .of its centre than in any other, the general 
attraction of all the constituent particles or parts will be 
towards the centre. 

Apply this to the original formation of the ^eat globe 
which we inhabit. " In uie beginning" it was " without form 
and void ;** but when destined for the abode of man, its 
elements by the Creative Word were reduced to order ; and 
from a chaotic and homogeneous state, it assumed, in conse- 



• The same principle ia exemplified in the manufacture of shot. " If 
die small shot which is used bj sportsmen were cast in a mould, the 
price would be enormous ; but by pouring the melted lead of which the 
shot is made, through a cullenaer placed at the to|) of a tower high 
enough for the lead to cool in its passaffe through the air before it reachei 
the ground, (he thot is formed in a apUerical or round Aape, by ihe mcrf 
act ofpaasisig through the atmosphere,*^ — ResuiU if Maohiamif, 
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quence of the mutual and general attraction of all its con- 
stituent particles, the form of a globe. And here it may 
oe observed, that this was the only form which the earth 
could assume consistent with its position in pure space, and 
the rotatory motion which, for the benefit of mankind, it was 
destined to perform. For, suppose a round body like the 
earth were placed in pure-space, remote from the attractive 
influence of any other body, it is easy to conceive that it 
would, self-balanced and self-supported, remain in the same 
position for ever. It would neither move doum, nor up, nor 
backwards, nor forwards, nor in any direction whatever; 
for we have supposed that there are no other bodies to 
attract or draw it towards them. In fact, such a body, in 
such a position, would be without weight or gravity ; for all 
its parts, on every side, would be attracted towards its centre 
or middle point,* and an equilibsium would be produced. 

The CENTRE or gravitt of a body is that point on which 
the whole weight is, as it were, concentrated or balanced ; and 
if the body be a globe of uniform density, it is evident from 
what has been said, that the centre of gravity will coincide 
with the centre or middle point of the globe. In this way, 
all the parts of the earth, on every side, are attracted to- 
wards its centre or middle point ; and so is every thing, and 
every person on its surface ; and there is not the least danger 
of us falling from it, though our feet are often up, and oui 
heads down, like flies on the ceiling. But the fact is, oui 
feet are always down and our heads up ; for these terms pro* 
perly refer to the centre and surface of the earth. The 
middle point of a globe is the lowest^ and doivn consequently 
means in the direction of the centre; and m/j, from it towards 
the surface; and it is in this way we use these terms with 
regard to the earth. But with regard to the heavens, the 
direction expressed by these terms is constantly changing. 
What we call up, during the day, we call down, during the 
night. Our antipodes, therefore — that is, the inhabitants 
of the earth who live on the opposite side of it, and conse- 
quently have their feet opposite to ours — are in no more 
danger of falling off" than we are ourselves. They have, 
like all the inhabitants of the globe, the earth beneath their 
feet, and the heavens above their heads. 

• On the suppooition that the density of tbo «ntire body is nnlfioroi. 
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CHAPTER n. 

MOTIONS OF THX EABTH. 

If you hold a small globe or ball before a caadle, you will 
observe that the one^half^ of it will be illuminated and the 
oUier half shaded; and if you make the ball spin or turn 
round, you will see that halfof it will be in the light, and 
half in uie shade, in succession. 

Now this is an exact representation of the diuenal or 
daily motion of the earth. The earth is a globe, and as it 
turns round and round before the sun, the one-half of it is 
enlightened by his rays, and the other half deprived of his 
light, in succession. With the half turned towards the sun, 
ft is day, and with the half turned from the sun, it is night. 
And as the earth is twenty-four hours** in turning once 
round before the sun, the length of the day and night taken 
together is twenty-four hours. 

If you pass a piece of straight wire through the middle 
of an orange, from the stem to the point opposite, and make 
the orange turn round and round upon the wire, you will 
ixarre a representation of the axis, poles, and diurnal 
MOTION of the earth. For, as the orange may be made to 
turn on the wire like a wheel on its axle, so the earth turns 
round an imaginary straight line passing through its centre, 
from the north to the south points of its surface. This line 
IS called the axis of the earth, and its extreme points oi 
ends, the poles :' the upper,** the north pole, because it 
always points in the direction of the north pole of tilie heavens ; 
and the lower, the south pole, for a similar reason. 



• This arises from the nature or form of a globe. When a cube, oi 
any other solid figure, is presented to a luminous body, only one side i* 
enlightened. 

b Accurately, 23 hours, 56 minutes, and 4 seconds. 

« PoUy from a Greek word signifying to turn ; whence ahK> puUejf, 
on which the rope turns. Most children, and indeed teachers too, con* 
found this term with pole, a long rod or stafil The idea of the cmi 
naturally leads to this mistake. 

^ The north was called upper, because the early astronomers, like 
ourselves, dwelt nearer to the north pole of the earth, which they sup- 
posed to b€ uppermost. 
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Tn turning the orange round the wire, yoji will observe 
that every point on its surface moves round and round, 
except the points in which the wire terminates ; and hence 
these points are called poles^ because the earth turns round 
and round them, while they continue at rest. A top in 
motion, or a ball made to spm upon a table, may be given 
as additional illustrations of the earth*s motion round its 
axis and poles. 

The rotation of the earth on its axis in twenty-four hours 
from west to east, gives the sun and all the heavenly bodies 
the appearance of revolving in the contrary direction, that is, 
from east to west, in the same time ; just as you may have 
observed, while travelling in a carriage or sailing in a boat, 
that the trees, houses, and other fixed objects, appeared to 
move past you in the opposite direction, while you fancied 
yourself to be at rest. If the motion of the carriage or boat 
m which you are supposed to be placed were perfectly smooth 
and steady, the more strongly would these appearances pre- 
sent themselves, and the less conscious would you be of your 
own motion. To persons ascending in balloons, it is said, 
that the earth appears to sink beneath the balloon, instead 
of the balloon appearing to rise above the earth. 

In this way, while uie earth turns round its axis with 
a perfectly smooth and uniform motion, the sun, and all 
the heavenly bodies, appear to us to move in the opposite 
direction, while the earth appears to be fixed and im* 
movable. 

The same phenomena or appearances would be produced 
if, as was formerly believed, and as the imeducated still 
think, the sun and all the heavenly bodies revolve round 
the earth fipom east to west in twenty-four hours, while the 
earth itself continues at rest in the centre ; but such a sup- 
position is inconsistent with that sublime simplicity which 
characterizes all the works of the Great Author of JTature. 
The vicissitudes of day and night, so essential to the enjoy- 
ment and relaxation of man, are produced by one of two 
causes : either the earth turns upon its axis in twenty-four 
hours, presenting every part of its surface in succession to 
the sun, or the sim revolves round the earth in the same 
period of time. No third opinion can be formed on the 
subject. K the second supposition is correct, then must 
the sun every twenty-four hours describe a circle of nearlv 
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600' millions of miles in circumference I For the tlistance 
of the sun from the earth would be the semi-diameter of the 
circle which the sun, on the supposition of his revolving round 
the earth, would have to describe every day — and tnis dis- 
tance is known to be 95^ millions of miles. But this motion, 
inconceivable as it is, would be nothing compared to the 
velocity with w^iich the fixed stabs would have to revolve ; 
for if me earth does not turn on its axis, then not only the 
sun, but the entibb univbbse must move round it in twenty- 
four hours ! Now words cannot express, nor imagination 
conceive, the number of the fixed stars. To Dr. Herschel, 
looking through his celebrated telescope in the direction of 
the milky way, they appeared, to use his own language, 
" scattered in millions like glittering dust ;'* and their dis- 
tances from our globe are equally astounding. Light which 
travels from the sun to the earth in eight mmutes — that is> 
ninety 'five millions of miles in eight minutes — would, it has becii 
computed, be more than three years in coming to us from 
che nearest fixed star 1 

Are we to conclude, then, that the sun, and millions upon 
millions of stars, scattered at all possible distances in thu 
heavens, above, beneath, and around us, revolve round the 
earth in twenty-four hours, as they appear to do ; or that 
the same effect is produced by a simple rotation of the earth 
on its axis in the same time ? The result, as we have ob- 
served before, would, in either case, be the same : but in 
che one, the means employed would be simple and natural : 
in the other, complicated, and, to our conceptions, impos- 
sible. We have said nothing of the surpassing magnitudes 
of the sun and stars* compared to tliat of the earth, and the 
consequent absurdity of supposing that innumerable large 
bodies revolve round our globe, which is a mere point when 
compared to any one of them. 



• The circnmfeNnee of a circle is lomething more than three times 
the diameter, and, of course, more than six times the semi-diameter. 

*> The sun is more than a million of times larger than the earth, and 
there is every reason to suppose that each of the fixed stars is a sun ! 

« Of the magnitude of tne fixed stars nothing is known, except by 
inference that they are the suns of other systems. Such is their amazing 
distance, that even when viewed through the most powerful telescopes, 
they appear, as they do to the naked eye, mere luminous points, tneir 
briUianqr only being increased. 
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Day and sight, as we have seen, are pvodaced by the 
rotation of the earth on its axis from west to east everj 
twenty-four honrs. We have now to explain the vicissitudes 
of the SEASONS. Besides the motion of the earth upon its 
axis every twenty-four hours, it moves round the sim in the 
course of a year, in a path nearly circular. The circum- 
ference of the curde which the earth describes in movins 
round the sun is called the eartVs obbit, and the plain levS 
surface included within, or circumscribed by the orbit, is 
called the plane of the earth's orbit. The word orhit means 
a circular track or path ; and the term plane^ a level or pkan 
surface. The circular edge of a roimd table may represent 
the orbit of the earth, and the mrface of the table its plane. 
Not that we are to suppose that the orbit of the earUi is a 
solid or substantial ring, nor its plane a real, visible, flat 
surface ; for the earth and all the planets perform their 
revolutions roimd the sun, with imerrmg regularity, in pur 
and pathless space. 

To illustrate what has been sidd, carry a small globe or 
ball round a candle in a circular direction, and make it turn, 
at the same time, roimd and roimd, as if upon an axis. 
These motions given to the ball represent the diumal and 
annual motions of the earth. The circum/erenee of the circle 
described by the centre of tne ball in moving round the 
candle, represents the earth's orbit, and the space which the 
orbit circumscribes or includes, its plane. The plane, as 
the term denotes, is in a level or line with the orbit that is, 
neither rising above nor sroking below it. 

The axis and poles of the earm we have already described: 
we have now to add the equator. 

The poles are tiie extreme northern and touthem points oi 
the earth's surface ; and if you make the bdl spin round, 
you will observe that the part of it which has the greatest 
motion is exactly midway between, or equally distant from 
the poles. Bound this part draw a line or circle, and yn^: 
will have a representation of the equator,^ which is so called, 
because it is equally distant from each pole- The equator 

* It is also called the EQmMOCTiAL line^ and sometimes, by way of 
eminence, the line. 
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runs east and west, and diyides the globe into the kcbtberti 
and SOUTHERN H£MISPHS&£S, or half globes. 

Let the small globe or ball, with the poles and the equator 
marked upon it, be carried round the candle in an erect 
position, that is, with its axis perpendicular to the plane of 
its orbit, and it will be evident that the candle wul shine 
directfy on the middle or equatorial parts of the ball, and 
obliquely on the parts in the direction o( and about the poles. 

Kow, if the earth moved roimd the sim in this wav, that 
is, with its axis perpendicular to the plane of its orbit, it is 
easy to conceive that the sun would shine directly on the 
middle or equatorial part of it, and obliquely on those parts 
in the direction o( and about the poles. But if this were 
the case, there would be no setisons^ and consequently, neither 
animal nor vegetable life in the world. The middle or 
equatorial parts of the earth would be parched and burned 
up bj their constant exposure to the direct rajs of the sun * 
peipetaal spring would rei^n in those parts of the world 
which enjoy the pleasing vicissitudes of the seasons ;" and in 
the polar regions, the rigours of winter would continue im- 
broken throughout the year. 

But the earth does not, as tee would think it should, move 
taand the sun in an upright position, but in a slanting direc- 
tion. The axis, instead of bdng perpendicular to the plane 
of its orbit, inclines or leans to it at an angle of 661 degrees ; 
and as it always points to the same part of the heavens, 
the northern half of the axis, and consequently the northern 
hemisphere, will, during one period of the year, incline to, and 
at another decline from, the sun. When the northern half of 
the axis of the earth is inclined to, the southern will, of course, 
be declined from the sun ; and hence, when it is summsb in 
the northern, it will be winter in the southern hemisphere, 
and vice versd. During two periods of the year the axis of 
the earth neither inclines to, nor declines from the sun, and 
the consequence is, that it is neither summer nor winter in 
the northern and southern hemispheres. At these periods 
both hemispheres enjoy an eaual degree of light and heat 
from the sun, and they are called the equinoxes — because 
the night and!, of course, day are equal all over the world. 
To illustrate what has been ssud — for descriptions, and 

• The north and south Temperate Zonei. — See page 49. 
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eren diagrams, fhil to produce clearness in the minds of 
children in such matters — let the instructor carry a straight 
rod or ruler round the edge of a circiJar table, and let one 
half of the ruler be above, and the other below the ed^e of 
the table. J£ the ruler is carried round in an erect position, 
it will be evident to the pupils that it is perpendicular to the 
surface or plane of the table, and also that it moves parallel 
to itself, or to the direction in which it was when it com- 
menced to be carried round. In this position the ruler will 
make an angle of ninety degrees with the ]plane of the table—* 
for ninety degrees, or uie fourth part of a circle, is the measure 
of every right angle. But if the ruler be inclined towards 
the table at an angle of 66} degrees, and made to preserve its 
parallelism as it is moved roimd, it will represent the angle 
made b^ the axis of the earth with the plane of its orbit, 
and its mclination towards the sim throughout the year. 

As a farther illustration, let the small ^lobe, upon which 
we marked the poles and equator, be carried round a candle 
supposed to represent the sun, in the same way as the nUer 
has been moved round the tahUy and the causes of the SSASOHS 
will be evident. 

In the following diagram, the position of the earth with 
regard to the sun at nudBummer) midwinter, and the equi* 
noxes, is represented. 




At A, the northern half of the axis is inclined to the sinif 
■ad the nortnem hemisphere, in consequence) en^o^TfisosSi^ 
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Oiore of his rays Uian the southern. In lids position of the 
earth, the sun shines perpendicularly oyer the tropic or 
CAHCEB, and consequently 23^ degrees over and beyond the 
^orth pole ; for as the earth is a globe^ the sun shines over 
the one half of it, or in other words, over ninety degrees 
in every direction, from the point over which his rays are 
perpendicular. In tins case, the entu*e of the north frigid 
ZONE will be within the illuminated hemisphere, and it will be 
constant day there while the earth remains in this position 
with regard to the sun. It is obvious, too, that in this case 
the rays of the sun will fall short of the south pole by 23^ 
degrees, and that, consequently, the entire south frigid zonr 
wifi be deprived of his light while the earth continues iii 
this position with regard to the sun. 

Suppose Uie earth to have moved to B, and observe that 
its axis is neither inclined to nor declined from the sun. In 
Qua case, the sun is perpendicular to the equator, and, con- 
sequently, shines ninety decrees above and below it, or, in 
other woitls, from pole to prne. In this case too it Is obvious, 
Ihat the days and nights are equal all over the world ; for 
not only the equator, but all the parallels of latitude are 
bisected or eut into two equal parts by tJie circle of 
rKLUMiNATTON. By the circle of illumination is meant, the 
uircle which divides the hemisphere presented to the sun, 
from the hemisphere which is deprived of his light. And 
as this circle divides the globe into two equal parts, it is a 
yreat circle ; and as all great circles bisect each other, it, in 
every situation of the earth, divides the equator into two 
equsd parts. It is this circumstance which causes the days 
and nights to be of equal len^h at the equator throughout 
tlie year. One half of it is within the eniiyhtenedj and the 
ot/ier half within tiiie darkened hemisphere : and as the entire 
circle turns round in twenty-four hours, it is evident, that 
each half of it will turn roimd in twelve ; or in other words, 
the days and nights wUl be of equal length. 

The same explanation applies to all me circlet» parallel to 
the v^quator, or, as they are usually called, parallels of lati- 
tude. "VVTien the earth is in the position now described, 
they are all bisected, or divided into two equal parts by tiie 
circle of illumination ; and the days and nights are conse- 
v|ttently equal all over the world. But when the sun is 
fl6oiw or helow the equator, that is. north or south of it, al] 
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ihe parallels of latitude are unequally divided by the circle 
of iUumination, and the days and nights are consequently 
of unequal length. When uie sun is north of the equator, 
more than half of each of the parallels of latitude in the 
northern hemisphere is within the circle of illumination, and 
the days are consequenliy longer than the nights ; and when 
the sun is south of me equator, the contrary is evidently the 
case. 

In explaining to the pupils what is meant b^ the circle 
of illumination, the teacher should not trust enl^ely to the 
diagram. He will give them a clearer conception of it by 
holding a small globe before a candle in different positions, 
and by calling upon them, at every Xshan^e, to point out its 
boundary and the direction of its plane, which, as it is a yreai 
circle, always passes through liie centre of the earth. ' If 
the north pole or axis of a small globe, for example, is held 
txpposite the candle in a straight line with the centre of the 
light, it will be evident that uie entire northern hemisphere 
would be vfithiny and the southern without the circle of 
illumination ; and that if the earth turned round in this way 
before the sun, it would be perpetual day in the one hemi- 
sphere, and perpetual night in the other. In this case it 
will be evident, that the boundary between the enlightened 
and shaded hemispheres, or in other words, the circle oj 
illumination^ will exactly coincide with the equator, and con- 
sequenliy that its plane will pass through the centre of the 
globe perpendicular, or at right angles to its axis. In this 
case, it is obvious that the plane of the circle of illumination 
would be perpendicular to a line drawn from the centre oi 
the sun to the centre of the earth,* to which we suppose the 
6un*s rays to be parallel ; for in this position the axis repre- 
sents that line ; and it may be easily shown that it is always 
so, in every situation of the earth with regard to the sun. 

If the pupils get a clear idea of what is meant by the 
circle of illumination, keeping in mind that the eartli, in 
moving round the sun, has its axis inclined to its orbit at 
an an^e of 66^ degrees, and that it always points to the 



• For m this ctat, the ^lane of the circle of iUnxniofttion oobicidei 
Wtih the pljuie of tbe equator which ia evidently »t right anglei to tiM 
axis of the earth. 
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same part of the heavens,^ they will feel no difficulty in 
comprehending the causes of the seasons, or in determining 
the length and general temperature of the days, in every 
part of the earth, throughout the year. 

Let us take another view of our dia^am, page 19. Here 
we have represented the position of we earth with regard 
to the sun on the 21st of June, the 22nd of September, th« 
2 1 St of December, and the 20th of March — that is, during 
the summer and winter sohticesj and the vernal and autumnsQ 
equinoxes ; and in each position of the earEETitis evident that 
its axis points in the same direction, moving, as is said, 
parallel to itself. 

At A, or during the summer solstice, the sun is perpeu" 
dicular to the tbopic of cancer, or to that part of the 
earth*s surface which is 23| degrees north of the equator ; and 
as he always shines over ninety degrees in every direction, 
£rom the point over which he is perpendicular, it is evident 
that his l^ht will be diffused 23^ degrees over and beyond 
the north pole, while the same extent of surface rouna the 
south pole will be deprived of his rays. And henee, a^ in 
the diagram, the entire Arctic circle comes within, while the 
Antarctic lies without the circle of illumination ; and it is for 
this reason that these circles are described 23| degrees dis- 
tant from eacl\ pole. 

The earth proceeds in her course, and in three months 
after is in the position represented at B. Here the sun, 
which, in consequence of the earth's motion in her orbit, has 
been daily withdrawing his rays firom about the north pole, 

* If » person move round the edge of « eixeolar table in the middle of 
ft room, his head will appear to describe a correq>onding and equal circle 
on the ceiling — and yet the axis of the earth, though it describes, in the 
course of a year, a circle of 190,000,000 of miles in diameter, always 
points to the same spot in the heavens — that is, the pole or eztremitj 
of the earth's axis always points to the pole of the neavens or polar 
star I This arises firom the amazing distence of the fixed stars, which 
causes, not only the earth, but the «itire orbit in which it moves, to 
appear as a mere point in comparison. This may be illustrated by 
drawing upon an Ovation ^ree or four parallel lineSf ten or fifteen 
feet from each other. If we look along them, they will all seem to 
point directly to the moon in the horizon, which, of course, is occasioned 
oy &e great distance of the moon from us ; and^ perhaps, the distance 
1>etween the Unes (10 or 15 feet) will bedr as grsat a proportion to 
tlia distance of the moon (240,000 miles), as 190,000,000 of milti to 
tbt distaaoe of Um polar Iter I 
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IB perpendicular to the equator — and the circle of illumina- 
tion, consequently, extends from pole to pole. 

At C in the diagram the winter solstice is represented. 
In this case the rays of the sun are perpendicular to the 
TROPIC OP CAPRICORN, and i^e circle of illumination conse- 
quently sweeps roimd the south pole, and 23^ degrees be- 
yond it, leaving the north pole and 23| de^ees around it 
(that is, the entire north firigid zone) inTolved in darkness. 

At D the earth has arrived at the vernal equinox, and 
the sun is again perpendictdar to the equator, and the circle 
of illumination again extends from pole to pole. 

But how do we know that the earth moves round the 
«\m ? Besides the sun^s apparent diurnal motion from east 
to west, he appears, When closely observed,* to move nearly 
a degree, or about twice his own diameter, every day to the 
eastward, and thus, in the course of a year, to complete a 
ereat circle in the heavens. But his apparent diurnal motion 
has led us to doubt the evidence of our senses in these mat- 
ters, and a little reflection will convince us that his annual 
motion abo is merely apparent, and that the circle which he 
seems to describe in the heavens is really described by the 
earth in travelling round her orbit. In illustration of this, 
place a globe or candle on a table in the middle of a room, 
and move round it in a circle, keeping your eye upon it and 
the wall in a line with it. In this case the globe or candle, 
though fixed in the middle of the room, wul appear to you 
to describe a circle round the wall. And thus the sun, 
though at rest in the centre, appears to us to describe a 
circle round the heavens, which is really described by the 



• I^ by meaoa of a telescope, or through the shaft of a vexv deep 
mine, the son be observed in a Une with a fixed star, the next day, at 
ihe same hour, he will appear to have moved nearly a decree, or about 
twice his own diameter to tiie east of sach star ; and m twenty-four 
hours more, another degree eastward, and so on, till having completed 
a great circle in the heavens, he returns, in the course of a year, to tho 
same fixed star. Observaticns to the same effect may be made on any 
clear evening aJtba sunset If a star be observed near the horizon to 
the eastward of the place where the sun appeared to set, the next evec!^ 
fang, at the same time, it will appear nearer to the place where the iim 
diMppeared, and next still nearer, and so on tiUit fete along with tbn 
pUy and if consequently lost in his ra^ 
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earth in its orbit ; the earth describing one part of the 
ecrole while the sun appears * to describe the opposite. 

The circle which the sun thus appears to describe in the 
heavens amons the fixed stars, is called the ecliptic ;^ be- 
cause as it is in the same plane with the earth*s orbit, an 
eclipse^ will take place when the moon comes within it. 

As an illustration of this, let the circle which your head, 
m moving round the globe just referred to, may be supposed 
to bave Ascribed, represent the orbit of the earth, and the 
circle apparently described by the globe round the walls of 
the room represent the ecliptic, and it will be evident that 
these circles have the same centre and lie in the same plane 
Now hold up an orange or a ball in a line Detweec your eye 
and the centre of the globe and you will have a representa- 
tion of an eclipse. The plobe is supposed to represent the 
sun, your head the earth, and the orange the moon ; and, as 
they all lie in the same plane, it is evident that the orange 
will intercept a portion of the globe firom your view. This 
is a representation*^ of an eclipse of the gun ; and if you turn 

• Thns, when the earth !■ in libra, the sun apoeam to be in the op- 
posite sign, Aries ; and when the earth moves to Scorpio the sun seems 
to enter Taoros, and so on. 

b Ediptio. — As this circle was supposed to be described by the son 
in 360 days, the ancient aetronomers divided it into Virte hundred and 
siotty equal narts. which th^ called oEOHBEa to denote the {steps) 
progress macte each day by toe son ; and nenee the division of the cir- 
cuimerence of all circles^ great and smaU, into ihru hundred and 
sixty equal parts or DEoaEES. The ecliptic is also divided into twelve 
equal parts, oontainingthir^ degrees each, to correspond to the tivelve 
months of the year. TThese parts are called the signs of the zodiac, 
because they are generally ^presented by the signs or figures of animals. 
The term zodiac, which is derived from a Ghreek word signifying animal, 
18 applied to a broad circle or belt in the heavens, extending about eight 
degrees on each side of the ecliptic. In this circle the earui and all the 
planets revolve ; so tiiat no planet (except some of the Asteroids^ is ever 
seen more than eight d^rees north or south of the ecliptio — that is, above 
o^'below it. The names of the twdve siffus are, Aries, Taurus, Gemini, 
Cancer, Leo, Virgo, Libia, Scoxnio, Sagittarius, Caprieomus, Aquarius, 
and Pisces. The son rises in Aries on the 21st of March, and in a 
month after in Tanms, and so on through the signs in monthly sueces- 
sion. 

« Edipse.—Thu term is derived from a Gbeek word, which siffnifici 
a leaving out or defidency ; of course, in this ease, of light. E^pse ii 
from the same root. See ^age 28. 

*- Ot eonrse, of tiie princ^fHe merely. 
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joTir bax;k to the globe, keeping the orange in the same line 
with it and your head, you win have a representation of an 
eclipse of the moon — for in these cases, your head will intercept 
the light supposed to come from the globe to the orange. 
If you raise or lower your hand no eclipse will take place; 
because, in these cases the orange would be either above or 
below the plane of the ecliptic. And it is in this way that 
the moon generally moves either a little above or a little 
below the plane of the earth*s orbit, otherwise there would 
De two eclipses every month — one of the sun at new mooa, 
and another of the moon at full moon. 



CHAPTER m. 

CAUSES OF THE EABTh's ANNUAL MOTION. 

We shall now briefly explain the causes of the earth*s motion 
round the sun. Let us suppose that the earth, at its crea- 
tion, was projected forw^d into pure and boundless space, 
and it is certain* that if no obstacle occur to impede its 

* It requires no argument to prove that, if a body is at rest, it mnst 
always remain so, unless moved firom its position by the application of 
some force or power ; but it appears strange and incredible, that if a 
body is set in motion, it must move on for ever, unless some obstacle 
occur to prevent it. This is clearlyproved in the following illustration 
of an argument firom Archbishop Wnately*s Rhetoric, page 70 : — 

" One pvt of the law of nature, called the ' vis inertis, is established 
by tile argument alluded to, (The Argument of Progressive Approach 
vu. that a body set in motion will eternally continue in motion vith 
oniform veloci^ in a right line, so far as it is not acted upon by any 
causes which retard or stop, accelerate or divert, its course. Now, as 
in every case which can come under our observation, some such causes 
do intervene, the assumed supposition is practically impossible, and we 
have no opportunity of verifying the law by direct experiment ; but we 
may gradulaUy approaieh indefinitely near to the case supposed jand on 
tiie result of luch experiments our conclusion is founded. We find 
that when a body is projected along a rough surface, its motion is 
speedily retarded and soon stopped : u along a smoother surface, it con- 
tmues longer in motion ; if upon ice, longer still ; and the like with 
ragasd to wheels, &c.. in proportion as we gradually lessen the friction 
oithe machinery. If we remove the resistance of the air, by setting a 
irheel or pendulum in motion under an air-pump, the motion is still 
eontinued. Finding, then, that the effect ot the original impulaa 
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eoorse, it will more on in a straight line and with a uniform 
motion for ever; for, according to the laws of motion, matter 
has no more power to stop of itself when once put in motion, 
than it has, if at rest, to move of itself in any way. Li the 
following diagram, let A represent the earth and S the sun, 




and let us suppose that the earth, haying been projected 
forward, is moving in a straight line wim a velocity that 
would carry it on to B in the space of a month, while the 
attraction of the sun, under whose influence it has now come, 
would bring it to C in the same time. Now, as the earth is 
impelled by two forces acting perpendicularly to each other, 
it is certain that it will obey neiuier the one nor the other, 
but Uke a ball struck at the same instant by opposite forces, 
it will move in a direction between them. It mil not, how- 
ever, like the ball, move in a strfu^ht line, or, as it is said, 
describe the diagonal of a paralldogram ; because as the 
power of attraction continues to act upon the earth, without 
ceasing, it continually draws it out of the straight line, and 
thus converts its course into a curve. This is exemplified 
in the parallelogram A B D 0, in the foregoing diagram. 
A D is the line described by the earth, in the same time in 
which it would have describied ^ther the line A B, or A C, 



is more and more protracted, h& proportion ai we more and more 
remove the impediments to motion from friction and the retistanee ol 
the air^ we reasonably conclude that if this could be compUtdy done 
(which is out of our power), the motion would never cease, since iHmI 
appear to be the 0^7 causes of its cessation, would be abseni.** 
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diat 18, according to oar supposition, in the space of a 
month. A D is of course a curved line, but as eveiy point 
of it may be considered as constituting the diagonal of an 
infinitely small parallelogram, the earth may be said to 
move as a ball would under similar circumstances. The 
earth is now at D, and its tendency is to move in a straight 
line to F in the space of a month, while the attrac- 
tion of the sun would bring it to £ in the same period of 
time. But, as before, the earth will follow neither the one 
imptdse nor the other, but will move between them in the 
line D G, which it will describe in the same time in which 
it would have described either the line D F or D E, that is, 
in the space of a month. We have now the earth at the 
point G, and its tendency is to move in a straight line to H, 
m the space of a month, while the sun*8 attraction would 
carry it to K, in the same time. But the combined action 
of these two forces will, as in the foregoing cases, cause the 
earth to move between them in a curved line ; that is, it 
will describe the line G I, in the paiallelogram G H I K, 
in the same time ki whi'^ih it would have dejcribed either 
G H or G K. 

We have now followed the eartn from the point A to the 
point I, that is, through one-fourth of its orbit, which it has 
aescribed in the space of three months ; and it may be easily 
shown, by drawing lines at right angles, to represent the 
forces of projection and attraction, and by completing the 
parallelograms, that it will describe the entire curde in the 
course of twelve months. 

We have now seen that ihe earth's motion round the sun 
in an orbit or circle, is caused by the combination of the 
force of projection and the force of attraction. The former 
of these forces is called the re7t^(/ii^a/ force, because it impels 
the earth to fly from the sim in a tangent or straight line, 
touching its orbit ; and tbe latter, the centripetal^ because it 
causes me earth to seek or move towards the sun, or the 
centre around which it revolves. 

What proofe of the Divine power and goodness these 
magnificent motions display ! If the earth had been at the 
creation projected in tne direction o^ or too near the sun, 
its destruction woald have been inevitable ; or if it had been 
.pfojected too remote^ or in a line beyond the influence of the 
wm% attraction, the consequences would have been equaUL^ 
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disastrous. And even now, if either of these motions were 
to prevail over the other, the result to our globe would be 
fataL In the one case, it would be burned up and destroyed 
by falling to the sun ; and in the other, it would fly off into 
infinite space never more to be warmed or enlightened hy 
his rajs. 

And, strictly speaking, the centrifugal and centripetal 
forces do not in every part of the e£rth*8 orbit exaetly 
counterbalance each other ; and the consequence is, that the 
earth deviates from an exact circle, and describes what is 
called an ellipse * or ovaL The annexed diagram, in which 
6 represents the sun and A the eartii, is an dlipse. 




T" B 

At A the earth is in aphelion, that is, in that part of its 
orbit most remote from the sicn, and its motion or velocity 
will in consequence be slower. In this case, the force of 
attraction will begin to prevail, and the earth, instead of 
describing the circular arc, A G, as in the former diagram, 
will move nearer the sun in the elliptical line A B. At B 
the projectile or centrifugal force Impels the earth in the 
direction B D, but the centripetal force continues to draw 
it nearer and nearer to the sun till it arrives at £. As the 



• Ellipse, — This term is another form of the word eclipse, and 
primarily means a leaving out. In making an ellipse, we leave out as 
it were a part of the radius, not ^ying the full sweep of the compasses, 
as in a eime. An elliptical orbit and an elliptical sentence have each 
•omething l^ ouL 
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centripetal force increases as the earth approaches the sun, 
there appears to be some danger of the earth being drawn 
into it, particularly as the direction of the force of projection 
is no longer perpendicular to that of attraction, but inclines 
more nearly to it, and therefore counteracts it less. The 
earth, however, with a motion constantly increasing, arrives 
in safety at E, and all appearance of danger is over. For 
though the earth will be attracted most powerfully at E, 
being in pebiheuon, or in that part of its orbit which is 
nearest to the sun, the velocity which it has acquired in ap- 
proaching the sun will increase its centrifugal force, so as 
to make it prevail over the power of attraction ; and the 
earth will consequently move from the sun in the direction 
E G. In motion round a centre, the centrifugal force in- 
creases with the velocity of the moving body ; or in other 
words, the quicker it moves, the stronger is its tendency to 
fly off in a straight line. When a stone is whirled round in 
a sling, for instance, its tendency is to fly off in a tangent to 
the circle it describes and the quicker it is whirled round, 
the stronger, of course, is its tenoency to fly off. 

Thus at E in the diagram, the centrifugal force of the 
earth is at its maximum, in consequence of the increased 
velocity which it has acquired in approaching the sun, and 
its tendency, therefore, will be to fly off with accelerated 
speed in the direction E F — that is, away from the dan- 
gerous proximity of the sun. But this equally dangerous 
tendency is kept in check by the centripetal force which ac 
this point is also at its maximum ; and the consequence is, 
that the earth moves in the curved line EG. As at the 
point E the two forces act perpendicularly to each other, we 
might expect that the earth, as in the preceding diagram, 
would move in the arc of a circle ; but notwithstanding the 
proximity of the «icn, the centrifugal force predominates here, 
and the earth is, in consequence dragged away in the ellip- 
tical line EG. At G the centrifus^al power impels the earth 
in the dii*ection G H, while the centripetal force draws it 
towai'ds S, and the consequence is, that it moves between 
them in the line G A ; and in describing this line, the earth 
will travel slower and slower till it arrives at A ; because 
its motion is always retarded in proportion as it recedes 
from the sun. When the earth arrives at A its velocity ii 
80 diminished that the centripetal force, though it also \& ^ 
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its Tninimiim here,* begms to predominate oyer the oentri* 
fugal, and the earth wiU, in consequence, continue to moYe 
in the course already described. 

But great care should be taken to inform the pupils that 
the orbit of the earth, though an ellipsey differs little in reality 
from a circle. The representation of it in this diagram has 
been purposely siyen in excets, in order that a clever view 
might be had of the causes which retard or accelerate the 
motion of the earth in receding from, or approaching to the 
sun. The longer diameter or axis of the earth^s orbit is 

only about one-sixtieth part longer than its shorter axis 

from which it follows that the ort>it itself differs very little 
from a circle. The one-sixtieth part of the axis of the 
earth*s orbit, however, is about three millions of miles, 
lehich, of course, is the difference in the distance of the 
earth from the sun when in aphelion and perihelion. But 
even this immense distance amounts to almost nothing when 
compared to the entire distance of the earth from the sun— . 
namely, ninety-five millions of miles. That this is so, follows 
from the fact that the earth is actually nearer the sun in the 
cold of winter than in the heat of summer.** This may ap- 
pear surprising and even incredible, but it is easily explained. 
The longer the sun is above the horizon, and the more direcf 
his rays are, the more heat he communicates, and the reverse 
of this is equally evident. Now the days are longer in sum* 
mer than in winter, and the rays of the sun, in consequence 
of his higher elevation in the heavens, shine upon our part 
of the earth more directly; which two causes more than coun- 
terbalance the proximity of our hemisphere to the sun during 
the winter half-year. 

In further illustration of this, it may be observed, that 
during the polar summer the sun is for months above the 
horizon, and yet the temperature is never great, because the 
rays of the sun strike the earth very obliquely^ in consequence 
of his low elevation in the heavens. Again, the sun is at tiie 
same distance" from us when rising or setting, as he is when 

• The centripetal force ii^ of coone, least poweifol when the earth if 
in a^ejkelion, 

^ That iff, in the norihem hemisphere. 

* Becaosis evenr point of the immenoe ooncave or hollow hemi^phem 
of the heavens^ la at the same distance from the cemtre^ at which emgf 
spectator imagmes himaelf to be situated. 
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on our meridian, and yet we all know that it is much warmer 
in the middle * of the day, than it is either in the morning or 
evening. The cause,** of course, is the greater directness of 
the sun*s rays when on the meridian. 



CHAPTER IV. 

MAOHITUDB Ain> MEASUREMENT OF THE EABTH. 

Hayino explained the figure and motions of the earth, we 
have now to show how its maqnttude has been determined. 
As the earth is a spherical body, its magnitude will depend 
apon the length of its diameter^ and circumference.' 
But how can uie lei^h of either be ascertained ? We can- 
not follow a straight line through the centre of the earth, 
from side to side, to ascertain its length ; nor can we even 
travel round the surface of the earth in a circle® to measure 
its circumference. Nor is it necessary to attempt either. 
For, as the circumference of the earth, like every other 
eircle,' is conceived to be divided into 360 equal parts, or 
degrees, it is evident, that if we can ascertain the length ol 
any one of these parts, we have only to multiply it by 360, 
to find tfie length of the entire circumference. And as the 
proportion between the diameter of a globe and its circum- 
lerence is known to be nearly as one to three, it is plain 



* Strictly gpeaking, the greatest wannth !• not in the nuddle of the 
day, hut in two hours or so after, because the heat continues to accti' 
mmate for some time after the son has reached the meridian ; just as 
midsummer is not the hottest part of the year, hnt two months or so 
itfter. With regard to the COLD at midnight and midwinter, similar 
observations may be made. 

^ A corUrAuting cause is, that tiie more direct the Ban*s rays are, tho 
less of the atmosphere they have to travel through in reaching the eartK 

« Diameter, from the Greek words dia, throuG^h, and metreo, to mea- 
sure. A diameter measures a globe or circle through tihe centre, from 
any point in the circumference to the point opposite. 

^ Circun^erenoe, a line or circle earrwd round the sm&ce of tht 
aarth, so as to divide it into two equal pajrtft or halves. 

• (K course in ^ great circle. 

'See page 24, for the origin of the division of the dvcla into 360 
degrees. 
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tliat tin ciKiumference of the earth will give aa ihe lengtk 
of its diameter. Por example, it has been aacertaioed lij 
actual measurement that the len^ of a d^ree on tha 
earth's Burface is about 69-,^ English miles, whicE, multiplied 
by 360, givea nearly 25,000 mSea for the whole circumfer- 
ence i and as the diameter of a globe or circle is somethiag 
less than one-thirtl of llie circumference, it follows that tha 
diameter of the earth is about 8,000 miles in length. 

But how is a degree on the earth's sur&ce measured? 
The process is easilj underatood, but it requires a previoiu 
knowledge of the cibci-eb which, lor the purpose of measur- 
ing the earth's surface, and determining the position of placea, 
astronomers have supposed to be drawn round boUi the 
csLEsriAL and t. 
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In this figure, which represents on i plane tur&ce oae-liat/ 
■if the terrestrial sphere, C D is the one-half of the equator, 
which, as we mentioned before, is a circle supposed to be 
drawn round the middle of the earth, or at an equal distance 
from each pole. As the plane of the equator passes through 
the centre of the earth, it divides it mto two equal parts, 
and is, consequently, J- oisAT cmccE. The half of the giobe 
kbovQ or Borili of the equator is r^led the sonrHBRN hbmi- 
SPXBiui, and the half below or tooM of the equator is called 
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die 8017THERH HEMispHXKB. Hie word hemisphere means 
kal/of a sphere or globe. 

A and B are the poles of the earth, or its extreme northern 
and aouthem points ; and the line A B, which passes fi'om 
pole to pole through the centre of the earth, is its axis. 
For a full exfdanation of the poles and axis of the earth, see 
pa^U. 

JThe LATiTiTDB of a place is its distance from the equator. 
If a place is north of the equator, it is said to be in north 
LATITUDE, and if souths in south latitude. It is evident, 
that the entire northern hemisphere is in north latitude, and 
the entire southern hemisphere in south latitude. 

But to say, that a place is in north or in south latitude, 
gives little or no idea of its precise position. In fact, it is 
merely saying, that it is either in the northern or southern 
hemi^here or half of the globe. Its precise distance not only 
ir(»n the equator, but from the fibst mebidian, must be 
ascertained. 

A line drawn due north and south through any place, is 
called its meridian ; and if it is continued round the slobe,* 
it forms a circle called a mebidlan. As these circtes run 
due north and south, it is evident, as in the diagram, that 
they must all pass through the extreme northern and southern 
points f£ the earth*s surface ; or in other words, through the 
POLES. These circles are called tneridians^^ because, as the 
earth turns on its axis, when any one of them is opposite to 
&e sun, it is mid-day^ or nocm along that line.* 

Hie meridians, like all other circles, are conceived to be 

divided into 360 equal parts or degrees. Halfoi a meridian 

eircle, therefore, contams 180 degrees, and the quarter^ of 

course, ninety d^rees. Now, the distance from the equator 

^ to each pole is evidently the fourth part of a meridian circle,^ 

^and consequently, ninety degrees. 

We have now a measure for the latitude or distance of a 
place from the equator, namely, the quadrant, or fourth 



> The 4mo lalfot the eirele ii nsoallj oOled the meridiaa^ and the 
ether kalfi^^ atUi-meridiam, 

k MoridvoBn ii derived frem a Latin IToid (MerMftet) which aigaifief 
Ika midMe d the <iay. 



« Fer ninebr degrece ncrth and south of the point over whieh the sus 
b perpendieuier, &ai is, lor half vf the ciroU. See page 22, 
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part of a meridian circle. This quadrant, of course, passet 
over the place ; and as it is divided into ninety equal part* 
or degrees, we have only to reckon the number of the parts, 
intercepted between the place and the equator, to ascertain 
^ le exact latitude. If there be 10, 20, or 45, for instance, 
then we say, that the place is 10, 20, or 45 degrees, north 
or south latitude, bs the case may be. The brass ring in 
which a terrestrud globe is hung, is called the universal 
meridian, because, by turning the globe round, every place 
on its surface can be brought under this meridian, and its 
distance Srom the equator or its latitude thus ascertained. 
\\'ith this view, this circle is divided into four quadrants 
of ninety degrees each. 

In a MAP of the world the circles which run parallel to 
the equator enable us to determine the exact latitude of 
places ; and hence they are called paballels of latitude. 
As these circles are parallel to the equator their direction is 
east and west^ and though every place, in the least d^ree 
north OF south of any of these cuxues, might have a parallel 
of latitude passing through it, yet in most maps only six- 
teen are described — -'eight north and eight south oi the 
equator. By these eight circles in each hemisphere, the 
meridian quadrants are divided into nine equal parts of ten 
degrees each ; the first oircle being ten degrees from the 
equator, and the last ten degrees from the pole. 

When we wish to find the exact latitude of any place, we 
have only to look at its position with regard to a parallel qf 
latitude. If the parallel runs through it, let us follow the 
line to either side of the map, and the latitude will be found 
marked in degrees ; and if the parallel runs a little above or 
a little below the place, we have only to follow its course 
or curve to either side of the map, and the latitude will be 
found marked in like manner. 

But it would be of little use to know the latitude of a 
place unless we knew its ix>ngitudb also.' Longitude is the 



• 7h« tenxui lonoitttde and latitude— that is. Ungth and hreadth^ 
are inapplicable to a spherical body ; bat when they were first applied 
to the earth it was supposed to be a flat or plain snrface, extending 
fiirther from west to east than from north to south. Hence, from wm 
to east ^ev CEtlled longUudSf and towards the north and soath^ /a/ff»dis. 
A map of the world, '^as Imown to the aneienti,** ihowi this cbaiijb 
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distance of a place east or west from the imsT MEBiDiAir. 
Tlie first meridian on our maps passes through Greenwich, 
in the vicinitj of London ; and other nations, m like manner, 
reckon their longitude from their respective capitals ; as 
the French from raris, and the Spaniards from Madnd. 

There is no natural or pecuLarly appropriate place to 
commence longitude from, as tliere is for latitude — namely, 
tlie circle whicn passes round the middle of the earth, equi' 
distant from each pole, or, in other words^ the equator. 

As longitude is the distance of a place east or west from 
the first meridian, it is measured on the circles which run 
east and west — namely, the equator and parallels of latitude ; 
for, as the parallel circles are made to assist in determining 
latitude, so the meridians are employed in enabling us to 
ascertain the longitude. But the equator is made to serv^ 
as a general measure of longitude ; and for this purpose it is 
always graduated or divided into 360 equal parts or degrees. 
K a place is on the equator, its longitude is found by reckon- 
ing tne number of decrees on the arc of the equator inter- 
cepted between the place and the first meridian. If there 
be 10, 20, or 75 degrees, for instance, then the place is 10, 
20, or 75 degrees east or west longitude as the case may be. 
But if the place is north or south of the equator, which, of 
course, almost every place is, its longitude is measured on 
the parallel of latitude which passes through it. But instead 
of actuallv measuring the arc of the parallel intercepted 
between the place and the first meridian, we take the cor- • 
responding arc of the equator^ and reckon the degrees upon it. 
It is in this way that the meridians are made to assist in 
detennining the Icmgitude of jtlaces. Instead of graduating 



lihrom north to loaih, Utile more than the northern parts of Africa and 
ttie southem ud central purts of Europe are given, and from west to 
east, (" Gadibus uaque cut Auroram et Gangeni^) — from the Straits of 
Gibraltar (Pillars of Hercules) to India beyond the Ghtnges. The 
MspiTE&RANBAN sea Is in the middle of the earthy as known to tbe 
ancients ; and hence its name, middle of the earth, not middle of the 
land — a name by which the Baltic and other seas might as well have 
been called. But with regard to the propriety of the terms longitude and 
latitude, as applied to the earth, it may be observed that, ttruaUy speah- 
ing^ tbev are correct ; for the earth is actnally lonper in the direction of 
longitude than it is in the direction of latituM — its equatorial diametw 
hm^lonmat than its polar bj about twentvt\iz miles. See v«^i^ ^.^« 
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§aeh qfthi parallel cirelei for the purpose of reckoning dit 
lonffitude of the places over which the^ pass, we have onl/ 
to follow the curve or course of their meridians* to the 
equator, and count the number of degrees upon the oorres- 
pundins arcs. The corresiionding arcs of the equator, and 
purolleb of latitude, are included between the mendiant 
which run through them, at right angles, from pole to pole ; 
and it is evident that each of uiem contains the same num* 
bur of degrees ; for the circles of which they are emial 
purts, like all other circles, contain 360 degrees each. But, 
thouj^h each of those correspondinff arcs contains the same 
number of degrees, it is evident &at the arcs themselves, 
and consequently the degrees marked upon them, are ol 
une<}ual length. The length of a degree depends upon tlie 
magnitude of the circle, of which it is the 860th part. U 
the circle be 360 miles, or feet, or inches in circumference^ 
a degree, or tlie 360th part of it, will be a mile, a foot, or 
All inch, as the case may be. Now, as the equatorial oirde 
IS ovidcntly greater than any of the circles parallel to it, a 
degree on the former must be longer than a degree on ant 
of the latter. The length of a degx'ee on the equator li 
sixty geographical, or a^ut 69^ Enfflish miles ; the length 
of a degree on a parallel of latitude, uerefore, is less ; and, 
AS the parallel circles get smaller and smaller in proportion 
to tlicir distance from the equator, it follows that the 36C 
degrees, into which each of them is conceived to be divided, 
get less and less in the same proportion, till at the polea 
thev diminish to mere points. 

'i'he degrees of Um^Uude^ therefore, are of unequal and 
constantly varying length — because they are the 860th 
ports of unequal circles, namely, the parallels of latitude t 
while for a similar reason, the degrees of latitude are all 
equal — because they are the 860th parts of equal circles, 
namely, the meridians. In reducing the degrees of latituda 
to miles, therefore, we have to multiply them by sixty for geo* 
^-aphical, and by 69^ for English miles ; while the degrees 
of longitude^ except at the equator^ must be multipUed by a 
less and constantly decreasing Dumber. As the length of a 



« If a mmidkn doM not pMi throngh the place, follow the ounre or 
eoane of <&« nearett, and make the necenaiy allowance for the diffpnaet 
between it and the meri^wi of the plaoe. 
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degree of longitude eri entlj depends upon the distance of 
the place from the equator, there is a table in almost every 
treatise on Greography* showing the length in miles of a 
degree of longitude at every degree of latitude. For in- 
stance, at sixty degrees orm or south latitude the length 
of a d^ree of longitude is stated to be thirty miles. If we 
wish, therefore, to reduce the degrees of longitude to miles 
in latitude sixty d^rees, we must multiply them by thirty ; 
and if the latitude of the place is more than sixty degrees, 
of course we must multiply by a less number than thirty. 

Another difference between latitude and longitude is, that 
the former is counted only quarter round the earth — namely 
from the equator to the poles ; while longitude is reckoned 
east and west from the mrst meridian half round the earth. 
The greatest latitude, therefore, that a place can have is 
ninety degrees north or south, while longitude may extend 
to 180 degrees east or west from the fint meridian. It is 
evident tmit the extremes of latitude are the poles of the 
earth, each of which is ninety degrees distant from the 
equator, north and south, and consequently 180 degrees 
asunder. But the extremes of longitude, like many other 
extremes, meet at the same point — for it is evident that if 
two persons travel half round the world, setting out from 
the same place, the one due east and the other duo west, 
they will meet at the same point. It is obvious, therefore, 
that places 180 degrees east, or 180 d^ees west longitude, 
are under the same meridian. 

We have stated that the degrees of latitude are all equal, 
because they are the 360th parts of equal circles, namely, 
the meridians; but strictly speaking, this is not entirely 
correct. Our great philosopher. Sir Isaac Newton, held 
that the earth, m consequence of its motion round its axis, 
was an oblate and not a prolate spheroid, as was maintained 
by some of the continental astronomers.*' By an oblate 

• See page 48 for tiiii tftble. 

^ We We seen (page 25} that the tendency of a body in motion is, 
to move forward hi a ttra^U Une. Hence the constant effort of a body 
■toTing ronnd a centre to fly off in a tangent to the circle it describes. 
A dinff. or a stone fastenea to the end of a string and -whirled round, 
tscemplmes the principle. If the string breaks, or is let go, the stone 
fliea ofi in a straight une or tangent to the circle it described while re- 
volving. Hence, as the earth reyolvet on its axis, every particle <sa^ 
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gpheroid was meant that the earth was flattened in tbtt 
direction of the poles, and protuberant about the equator ; 
and actual measurements of the earth*s surface have provecS 
that this is the case. For instance, it has been ascertained 
that a degree of a meridian near the polar circles is rather 
more than half a mile longer than a degree of the same 
meridian near the equator ; from -which it follows that the 
earth*s surface must be flatter in the direction of the poles 
than it is about the equator. For the longer a degree is, 
the greater is the circle of which it is a 360m part, and the 
greater the circle, the less is its curvature, or, in other words, 
the more nearly it approaches to a straight line, and conse- 
quently th§ flatter is the surface which it bounds or passes 
over. If a surface is perfectly y2a^ it is evident that a line 
bounding or lying along it is perfectly straight ; and if a 
surface is curved, a line bounding it follows Uie curvature 
and is consequently curved in proportion. 

The degrees of latitude, therefore, in consequence of the 
Hattening of the earth about the poles by its rotatory motion, 
are a litUe longer in proportion to their distance from the 
equator ; while the d^rees of longitude, on the contrary, 
get less and loss in that direction, till, at the poles they 
fliminish to mure points. But the dxflerence between th« 



Burface has a constant tendency to fly off in a tangent to the circle it 
describes^ and the farther the particle is from the centre of motion, the 
stronger is its tendency to fly off^ because the greater is the velocity 
with which it is Movinff. Particles about the equator, therefore, hav« 
a stronger tendency to ^ off than particles in the direction of, or about 
the poles ; because as tney describe greater circles in the same time, 
their velocity is greater. Hence, from the greater effort of the particles 
about the equator to escape, the earth is bulged out or protuberant in 
that direction; and for a similar reason tJie parts about the poles, where 
the rotatory motion is least, are flattened in proportion. This principle 
may be familiarly illustrated by dipping a mop in water and twirhng 
it round. When taken out of the water it is lumpish and shapeless 
but, if twirled briskly round, its parts diverge, the water flies off in 
drops and m tangents to the circle it describes, and it assumes the form 
of an OBLATS SPHEROID. .A^n, if a flexible hoop be made to revolve 
with rapidity about a diameter, it will become flattened about the top 
and bottom, where the rotatory motion is least, and protuberant or 
bulged about the middle, where the rotatoiy motion is greatest la 
other words, &e figure which the hoop describes will be an oblati 
spuajtom. 
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degretis of latitude is so slight, that generally and practicalfy 
speaking, it may be said they are all equal. 

But now is a degree on the eartus surface measured ? 
At page 4, we have shown that in consequence of the spherical 
surface of the earth, the polar star appears to a person tra- 
velling due north or south, to ascend, or descend in the 
heavens, in j)roportion to the space passed over. Upon this 
fact, a most important principle in Geography is established, 
namely, that the latitude of a place in the northern hemi- 
sphere, always corresponds to the altitude of the polar star ; 
and hence, to ascertair our distance from the equator, in 
the Atlantic Ocean, for instance, we have only to take the 
altitude of the polar star, and our latitude is determined. 
If the polar star, for instance, is 10, 20, or 53 degrees above 
the horizon, we may conclude with perfect certainty that 
our distance from tne equator is 10, 20, or 53 degrees, as 
the case may be. 

To make this perfectly clear, suppose we were at the 
north pole of the earth, our distance from the equator or 
latitude would be ninety degrees; and the distance of th<! 
polar star from the horizon, or its altitude, would be ninety 
degrees also ; for in that position it would appear in our 
zenith, or right above our heads ; and consequently, ninety 
degrees above the horizon. Now, suppose we travel ten 
degrees in the direction of the equator,* or due south, our 
distance from the equator would be diminished from ninety 
to eighty degrees ; and the polar star would appear to have 
descended in the heavens in the same proportion, that is, 
our latitude and its altitude would be each eighty degrees. 
If we travel twenty, or thirty, or any number of degrees, 
ander ninety, due south, from the pole towards the equator, 
our latitude and the altitude of the polar star will be found 
to decrease in proportion. Half-waif between the pole and 
the equator, for instance, our latitude will be forty-five 
degrees, and the altitude of the polar star forty-five degrees 
also ; and if we travel to the equator, there will be no latitude, 
because we are no distance from it ; neither will the polar 



* It is obvious that if we move at all from our supposed position, it 
must be in the direction of the equator, or to the southtoard. In the 
lame way, if a person move from the $outh pole, no ma/tter in what 
direction, it will he northuxtrd. 



43 iHTBOiincnoii to gzogbafht. 

to find the altitude of the equntor ; and having thm fbnnd 
(be height of llie equator abore the horizon, we hare its 
distance from the zenith of the place in which the obserrk- 
tion IB made, and consetjuentlj, the latitude, for wc hare 
Dnlj (o subtract the altitude of the equator from ntnttg 
degrees, (the whole distance between the horizon ind tha 
zenith), and the differtnce will be (he zenith dutanoe of tiha 
place from the equator which, an we ha^e juat wen, wiU 
give us the latitude. For example, suppose the captain ot 
a ship at sea, north of the equator, finds by hia qnadranl 
(hat the altitude of the sun, at twelve o'clock on anj gifien 
dav, sQj the 21?t of June, is 70 degrees, he subtrscta tlw 
sun's declination for that daj, namely 23i degrees, from 70 
degrees, and the difference 46i degree* gives hira the alli- 
tuiic of the eqiia(«ir. And having thos ^nd the altitude 
of the equator (46i degrees), he subtracts it from 90 degree^ 
and tlie dillerence (43j degrees) will be his latitude. 

But if the sun a south of the ec|uator, bia declination ft» 
(he da;r is to be added to his meridian aldtode, ia find Um 
altitude of the equator, which having found he proceed! at 
before. And when the sun is in the ec[uator, as on the 20tli ot 
March, and the 22nd of September, his meridian altitude wQl 
at once give the altitude of the equator ; for in thne cmo^ 
there is no declination to be cither added, <a snUracted.* 

We have seen how latitude maj be found without the ud 
of maps and globes, even in the middle of unknown leaa ; 
and we have now to show how longitude may be aacertaiiied 
under umilar circumstances. 

&a the earth turns once round on its axis before die nui 

is eolcultUd for vten daj in lbs ynr, lud iuetted In thi StiMi 
AItdmuc. Ikelmatim an the hesTcai cDirespcDdi i^gfj'-'' ml 

■ On tha lama prindiplfa iJie Utitada of b 
taking tha meridiin gltitude o-f the it-- " 
dfdinatim a known, (uid tt? decli. 
known Bod inierted in ths Nautical 
diitanca of tha ran, moon, or iUi. f 
iDBtoad of tha altitoda, it will -evitUotlT ai 
if wa know tha dutanca of any body fron 
■ubtTBct it btxa SO" to find iti dijtt 
altitada. Tha lentth diituice i> 
from tha inaqualLtiea of tha aaitb' 
bn* baizanbJ baundarr. 
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star liave any altitude^ for it will, in this case, be on the 
horizon. 

This simple and beautiful principle in Greographj, not 
% only enables us, even in the middle of unknown seas, to 
ascertain our position on the earth's surface with regard to 
the equator, but it also furnishes us with the means of mea- 
suring the surface, and determining the magnitude of the 
earth. 

As our ktitude (Dublin) is 53^ 23', the altitude of the 
polar star above our horizon, is the same number of d^rees 
and minutes, namely, 53° 23'. Now, if we travel due north, 
or due south, till we find that the polar star has inci'eased 
or decreased a degree in altitude, it is evident, from what 
has been said, that we have travelled a desree on the earth's 
surface. And if we measure the distance between the point 
of departure, and the place from which the polar star seems 
to have increased or decreased a degree in altitude, making 
due allowance for elevated ground, we have the length of a 
de^ee, or a 360th part of the circumference of the earth— ^ 
and, if we multiply by 360, the entibe circumference. The 
length of a degree on the earth's sur&ce is found by actual 
measurement to be about 69iV English miles,' whicli, multi- 
plied by 360, gives about 24,890 imles for the entire circum- 
ference; and, as the diameter of a globe or circle is something 
less than one-third of the circumference, we conclude that the 
[ength of the diameter of the earth is about 8,000 miles.^ 
The latitude of a place may also be found by the MERrniAW 
altitude of the sun, or its height above the horizon at twelve 
o'clock, on any day of the year. For every circle supposed 
to be drawn on the earth, mere is a corresponding circle on 
the heavens. The equator of the earth, for instance, cor- 
responds to, and if extended to the heavens would coincide 

• The length of a degree of a meridian in latitude 45 degrees, is found 
by actnal measurement to be 69 miles, 79 yards, which may be taken as 
the mean length of a degree on the earth*s sur&ce. A degree on the 
same meridian farther northward or southward will, in consequence of 
the oblate figure of the earth, vary a litUe in length. At the Arctic 
circle, a degree is about 386 yards more, and at the equator, about 558 
yards less, than at the parallel of 45 degrees. 

** 'Xlie polar diameter, in consequence of the flattening ot the earth ai 
the poles, and its protuberance about the equator, is less than the emtO' 
torial duuneter by about 26 miles. The mean diameter of the earth is 
7,912 mUes. See page 38. 
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with, the celestial equator. Hence, if we were at the equator 
of the earth, the celestial equator would be in our zenith, 
that is, directly over our heads. In such a position, it is \- 
evident that our zenith would be no distance from the celes- * 
tial equatOT, because it would be in it ; nor would we be any 
distance from the terrestrial equator, because we are sup* 
posed to be at it. 

It is also evident, that if we move from the equator towards 
either pole, that is, north or south, our zenith distance from 
the celestial equator will increase in proportion to the space 
pa^ed over ; for, as the whole distance between the celestial 
equator and the poles of the heavens corresponds in the 
mumber of degrees to the whole distance between the terres- 
trial equator and the poles of the earth, (the former being 
tke fourth part of a celestial, and the latter, the fourth part 
of a terrestrial meridian,) it follows that a corresponding 
part of the one will be equal, in the number of degrees, to B 
corresponding part of the other. Hence, if a person, setting 
out from the equator travels due north ten, twenty, or any 
number of degrees, a right line from his head to the heavens 
would describe an equ^ number of degrees on the corres* 
ponding celestial meridian. In other words, his zenith 
DISTANCE frt>m the celestial equator will be equal (in the 
number of degrees) to his distance from the equator, that is, 
to his LATITUDE. K hc travelled ninety degrees, for instance, 
north from the equator, his zenith would be the same num- 
ber of degrees north from the celestial equator ; for, in such 
a position, the pole of the heavens would be directly over his 
head, and the celestial equator in his rational horizon. 

It is evident, from what has been said, that the latitude of 
any place may be found by determining its zenith distance 
from the celestial equator. But how is this done ? K the 
equator were marked on the heavens, as it is upon an arti- 
ficial globe, we could at once determine the latitude of any 
place, by measuring the arc of the meridian intercepted be- 
tween the zenith of that place and the equator. But though 
the equator is invisible, its exact position in the heavens is 
easily ascertained. For if the sun is north of the equator, 
as he is from the Yemal to the Autumnal Equinox, we have 
only to subtract his declination* from his meridian altitude 

* The san*i dscunation, that is, his distance firom the equator^ 
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to find the altitude of the equator ; and having thus found 
the height of the equator above the horizon, we have its 
distance from the zenith of the place in which the observa- 
tion is made, and conseauently, the latitude, for we have 
only to subtract the altitude of the equator firom ninetff 
degrees, (the whole distance between the horizon and the 
zenith), and the difference will be the zenith distance of the 
place from the equator which, as we have just seen, will 
give us the latitude. For example, suppose the captain of 
a ship at sea, north of the equator, finds by his quadrant 
that the altitude of the sim, at twelve o'clock on any given 
day, say the 21st of June, is 70 degrees, he subtracts the 
Bun's declination for that day, namely 23| degrees, firom 70 
degrees, and the difference 46^ degrees gives him the alti- 
tude of the equator. And having thus round the altitude 
of the equator (46i degrees)^ he subtracts it firom 90 degrees, 
and the difference (43^ degrees) will be his latitude. 

But if the sun is south of the equator, his declination fbv 
the day is to be added to his meridian altitude, to find the 
altitude of the equator, which having found he proceeds as 
before. And when the sun is in the equator, as on the 20th o( 
March, and the 22nd of September, his meridian altitude will 
at once give the altitude of the equator ; for in these cases, 
there is no declination to be either added, or subtracted.' 

We have seen how latitude may be found without the aid 
of maps and globes, even in the middle of unknown seas ; 
and we have now to show how longitude may be ascertained 
under similar circumstances. 

As the earth turns once round on Its axis before the sun 

is calculated for every day in the year, and inserted in the Nautical 
Almanac. Declin€Uion on the heavens corresponds to latitude on the 
earth. 

• On the same prineiplet the hititade of a place may he found by 
taking the meridian altitude of the moon, or of any fixed star whose 
declination is known, (and the declinations of the principal stars are 
known and inserted in the Nautical Almanac). Should the zenith 
distance of the sun, moon, or star, when on the meridian* De taken, 
instead of the altitude, it will evidently amount to tiie same thing • for 
if we know the distance of any body from the zenith we have only to 
subtract it from 90** to find its distance from the horizon ; that is, its 
altitude. The zenith distance is more convenient on land, because 
from the inequalities of the earth*! surface, it is difficult to obtain a 
feme boriyeontu boundary. 



liAONirUDB AND MEASUBBMENT OF THE EARTH. 43 

in twenty-four hours, every point on its surface, except thft 
poles, describes a circle* or 360 degrees in that time. And 
as the earth turns round from west to east^ it is evident, that 
places to the east will be turned to the sun sooner than places 
to the west ; and the proportion will be, an hour for every 
fifteen degrees. For as the earth turns once round, or de- 
scribes 360 degrees in twenty-four hours, it will in one hour 
turn round the twenty-fourth part of 360 degrees, that mA, 
fifteen degrees. Fifteen degrees, therefore, on the earth's 
surface, from east to west, correspond to an hour of time. 
To persons residing fifteen degrees east of us, the sun will 
rise, reach the meridian, and set, an hour earlier than with 
us ; and their time will, in consequence, be an hour before^ 
or in advance of our time. When it is 6, or 12, or 8 o'clock 
with us, for instance, it is an hour more with them, that is, 
7, or 1, or 9 o'clock, as the case may be. To persons living 
twice fifteen degrees to the east of us, the difference in time 
will be two hours ; and so on in the proportion of one hour 
for every fifteen degrees — or, which is the same thing,b four 
minutes for every degree. To persons living to the west of 
us, the reverse of this is the case." Their time is after ours 
*Q the same proportion, namely, four minutes for every 
degree, or one hour for every fifteen degrees. 

Hence, by knowing the difference of 3ie longitudes of anj 
two places, we can at once determine the difference in their 
time ; and in like manner, by knowing the difference in their 
time, we can determine the difference in their longitudes. 
On most globes and maps there is a meridian drawn through 
every fifteen degrees of longitude, in all twenty-four meri- 
dians, to correspond with the twenty-four hours of the dayj 
and if we wish to ascertain the difference in the time of 
any two places, we have onlv to count the number of meri- 
dians between them, each of which corresponds to an hour. 
At the place to the east^ the time will be quicker, in the 

* See note, page 38. 

^ Af the earth turns 360 degrees in twentj-fonr hourSj it will toio 
one d^iree in the 360th part of twenty-four hours, that is, in foui 
minutes. Or, in other words, as the earth turns fifteen degrees in ao 
hour, in the fifteenth part of an hour, that is, four minutes, it will turn 
me degree. 

• Or rather, it is the same thing ; we live to the east of them and 
tiierefore, our time comes earlier. 
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proportion of an hour for every meridian^* or four minutes 
for every degree* 

We are now supplied with a principle which enables lu, 
at sea, or in any unknown region of the earth, to determine 
our longitude, or distance east or west from the firb j; meridiaa 

The CHBONOBCETER, which we are supposed to bring with 
us, shows us London or first meridian time ; and our own 
watches, as regulated by the sun, show us the time of the 
place in which we happen to be. Now, the difference be- 
tween these times, that is, between the chronometer, set to 
London time, and our own watch, as regulated by the sun, 
enables us to determine our distance, east or west from the 
first meridian. For, if the difference be one, or two, oi 
three, or six hours, then our distance frt)m the first meridiac 
or longitude, will be fifteen, thirty, forty-five, or ninety de- 
grees, as the case may be. And if our time is in advance 
of, or before London time, then we are so many degrees 
yut longitude; but if behind or slower, so many degrees 
vest longitude. For, as we saw before, time comes earlier 
to the east, and later to the west. If when it is 12 o*clock 
by our watch, for instance, we look at the chronometer, and 
find that it is 10 o'clock by it, we conclude that we are 
twice fifteen, or thirty degrees to the east of the first meri- 
dian. But if in this case, it is one, two, or three o'clock by 
the chronometer, then are we fifteen, thirty, or forty-five 
degrees west of the first meridian. 

In the case we have supposed,^ the sun is opposite to us, 
or on our meridian ; and as the meridian of London is, as 
shown by the two hours' difference in time, thirty degrees 
to the west of us, it is evident from what has been said, that 
it will be two hours before London, and the places in a line 
with it, north and south, will be in a similar position with 
regard to the sun. When by the earth's rotation this takes 
place, it will be 12 o'clock along the meridian of London, 
mstesid of 10 ; and Instead of 12 with us, it will be 2 o'clock ; 
for we now shall have moved thirty degrees to the east of 



* That is, for every fifteen degrees ; a meridian beine supposed to be 
drawn tiirough every fifteen degrees of longitude. If a meridian be 
drawn through every ten degrees, it will, of course, represent forty 
minutes. 

^ That U is 12 o'clock by our watch, as regulated by the sua. 
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tnr former position with r^ard to the sun, that is, we shall 
have passed the meridian two hours ago. But if it be 2 
o'clock foj the dironometer, when it is 12 o'clock by us, the 
meridian of London must have been opposite the sun two 
hours before, as in this case we are thirty d^rees to the 
west of it. 

But as even the best chronometers fail to keep exact time, 
other methods for finding the longitude have been sought. 
The eclipses of Jupiter's satellites enable mariners to ascer- 
tun Lond(m or first meridian time, and thus to determine 
their longitude. In the Nautical Almanac the precise times 
in which the several satellites appear eclipsed to a spectator 
in London are calculated for two or three years in advance, 
BO as to serve for long and distant voyages, and inserted in 
a table composed for the purpose. And hence, when a navi- 
gator wishes to regulate his chronometer, or to ascertain 
London time, he watches for an eclipse of one of these satel- 
lites, and by comparing the time in which it becomes vbible 
to him, with the time m which, according to bis almanac, it 
is visible to a spectator in London, he is enabled to deter- 
mine his longitude. For instance, if an eclipse, which is 
calculated in nis almanac to appear to a spectator in London 
at 11 o'clock on a certain night, becomes visible to him at 
B o'clock the same evening, it is evident, as it will be seen 
by both at the same moment, that he is three hours behind 
London time, and consequently three times fifteen degrees 
to the west of the first meridian. But if he observe an 
eclipse taking place at 12 o'clock at night, for instance, which 
his almanac states will appear in London at 8 o'clock the 
same evening, it is evident that he is four hours in advance 
of London time, and consequently four times fifteen or sixty 
degrees to the eastward of the first meridian.* 

* What is laid here is merely in illustration of the principle, as this 
ffletiiod d finding the longitude is found to be impracticable at sea, in 
consequence of m motion of the vesseL For, in order to observe these 
eclipses, it is necessary that the telescope diould be perfectly steady* 
Sesides it woald be reqaisitey either that the vessel should remain aifc 
the place at which the time was regulated by the sun, till the eclipse 
ocoiurred ; or that the diitanoe she may have moved east or wesi durme 
die interval should be known and taken into account. The eclipses c9 
die moon and of the ion are better adapted for this purpose, but they 
tare of rare oceoxrenoe. 

Tim loDslfeode at tea may be foond when the moon is visible, bT 
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We have seen how the circumference, diameter, and 
general magnitude of the earth have heen determined ; and 
we have been made acquainted with the means hy which 
the relative and actual positions of places on its surface may 
be ascertained — we shaU now show how the distance between 
any two places on globes or maps may be found. 

If the places are on the same meridian^ but in different 
hemispheres, we have only to multiply the sum of their lati- 
tudes by 60 for geographical, or by 69 ^^y* ^^r English miles 
to find the distance between them. For instance, if one of 
the places is 20° north, and the other 10° south of the 
equator, the distance between them in degrees of latitude is 
evidently 30, which, multiplied by 60, gives us 1,800 geo- 
graphical, or, by 69-^, about 2,080 English miles. If the 
places are on the same meridian, and in the same hemi- 
sphere, thd difference between their latitudes, multiplied by 
60 for geographical and 69^ for English miles, gives us 
the distance between them. For instance, if one of the 
places is 10° and the other 30° north latitude, we have only 
to subtract 10 from 30, and multiply the difference as before. 

If the places are on the same parallel^ their distance from 
each other in degrees is found in like manner — that is, by 
adding their longitudes, if in different hemispheres — or by 
subtracting them from each other, if in the same hemisphere. 
But their distance in miles is found not by multiplying by 
sixty »> as in reducing the degrees of latitude^ but by the 
number of miles contained in a degree of longitude on that 
parallel under which the places in question He.® For in- 
stance, if one of the places is ten degrees east, and the other 



taking her angular distance from the snn, or from one of nine con- 
spicuous stars which lie near her orbit or path. The distance of the 
moon from the son, and from these nine stars, is given in the Nautical 
Almanac for every three hours of Greenwich time ; and the general 
principle is, that the dilFerence between Greenwich time as noted in the 
Almanac, and the time at the place where the longitude is sought, 
when converted into degrees, will be the longitude of tne ship. This ii 
called the lunar method of finding the longitade. 

• Or, in round numbers, by leyentj, th« remit, of course, will be a 
fittle in excess. 

^ If for geographical miles. 

« The number of miles in a degree of longitude in eveiy latitude is 
(■Mmd in the table mentioned, page 48. 
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liren ty degrees west of the first meridian, it is evident that 
tLe sum of their longitude (10° E. + 20° W. = 30°) gives 
Liicir distance from each other in degrees of longitude ; but 
if the places are on the same side of the first meridian, the 
one say 20° and the other 40° east of it, it is equally evident 
that the difference in their londtude (40° — 20° = 20°) 
gives their distance from each other in degrees of longitude. 
And it is clear from what has been said that to reduce these 
degrees to milesy we must multiply not by 60, except at the 
equator^ but by the number of miles contained in a degree 
of longitude in that particular latitude in which the places 
m question lie. By referring to the table, we find that the 
number of miles in a degree of longitude in our latitude 
(Dublin) is about 36 miles. If we wish, therefore, to find 
the distance in miles between Dublin and Manchester, for 
instance, which are nearly under the same parallel, we have 
merely to multiply the difference between their longitudes 
(6° 20' and 2° 14') by 36, and the result will be about 150 
miles. 

But when, as is generally the case, two places are on dif- 
ferent parallels and different meridians, we have merely to 
take the distance between them with a pair of compasses or 
piece of tape, and measure it on the equator, or graduated 
ride of the map. This will give us their distance in degrees, 
which, as they are degrees of a great circle, we may reduce 
to miles by multiplying by 60. We say degrees of a great^ 
circle because it is evident that the shortest distance between 
any two points on the globe is an arc of the great circle 
wmch joins them ; and we measure this arc on the equator 
or on a meridian ; because, as all great circles arc equal, it is 
inmiaterial which we adopt as a measure. For example, if 
the distance thus taken between two places on a globe or 
map is found when carried to the equator, or the graduated 
side of the map, to contain 10, 20, or 50 degrees, their dis- 
tance in geographical miles will be 10, 20, or 60 multiplied 
by 60. m measuring the distance between any two places 
or points upon a map, we take care not to use the graduated 
scale at the top or bottom; for the degrees represented 
there are degrees of longitude^ which, as we have seen, vary 



• QrmU etrcZe— lee page 21, 
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in length according to their distance from the equator. The 
graduated sides of a maj), on the contrarj, represent meri- 
dians — liie degrees of which are all equal to 60 geogn^hical 
or 69^ English miles. The sides of a map, therefore, should 
always be the scale bj which the distance between any two 
places i>r points upon it must be measured. 

Before proceedm^ farther, the instructor should ezercisa 
his pupils m measurmg, and calculating the distance between 
any two given points orjplaces on the earth*s surface, as laid 
down in their maps. The subjoined table will enable them 
to convert the degrees of longitude into geographical miles, 
which 4key can easily reduce to English miles. They should 
also «e exercised in converting longitude into time, and 



vice venut 



TABLE, SHOWINO THB LENOTH OF ▲ DEQBSE OF LONGITUDE ON ANT 
PARALLEL OF LATITUDE, BETWEEN THB EQUATOR AND THE POLES. 



Degrees of 


Geographioal 


Degrees of 


Geographical 


Degrees of 


GeogVAphkal 


LftUtuda. 


Latitude. 


Milee. 


Latltade. 


Miles. 


1 


69-99 


81 


61-43 


61 


39-09 


t 


69*96 


38 


60-88 


a2 


28-17 


S 


69-92 


33 


50-32 


63 


27 24 


4 


69-85 


84 


49-74 


64 


26-30 


6 


69-77 


36 


49-15 


66 


25-86 


6 


69 67 


36 


48-54 


66 


24-40 


7 


69-&5 


87 


47-92 


67 


23-44 


8 


69-49 


38 


47*28 


68 


22*48 


9 


69-26 


89 


46-63 


69 


21-50 


10 


69-09 


40 


45-96 


70 


20-52 


11 


68-90 


41 


45*28 


71 


1953 


12 


68-69 


48 


44-59 


72 


18-64 


18 


68-46 


43 


43-88 


73 


17-54 


14 


68-23- 


44 


43-16 


74 


16-54 


15 


67-96 


46 


43*34 


76 


15-58 


16 


67-67 


46 


41-68 


76 


14-52 


17 


67-38 


47 


40-93 


77 


13-60 


18 


57-06 


48 


40*15 


78 


12-47 


19 


66-73 


49 


89*36 


79 


11*45 


30 


66-38 


60 


88*67 


80 


10*43 


91 


66-01 


61 


87*76 


81 


9-30 


32 


65-63 


53 


86-94 


83 


8*88 


23 


65 23 


63 


86-11 


88 


7-31 


34 


64-81 


54 


86-27 


84 


6-27 


36 


64-38 


66 


84*41 


86 


6-38 


26 


63-98 


66 


88*65 


66 


4*19 


37 


63-46 


67 


82-68 


87 


8*14 


18 


52-98 


68 


81-80 


88 


9*00 


19 


63-48 


69 


80-90 


89 


1*05 


M 


51-96 


fiO 


80-00 


90 


0*00 
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CHAPTER V. 

EOHE8 — GLlMATEB TEMPEBATU&B. 

Wa have seen* that, in consequence of the inclinatiion of 
the earth's axis, and its constant direction to the same point 
in the heavens during the entire annual revolution,^ the 
northern and southern hemispheres are enabled to enjoy in 
thor torn an equal portion of the light and heat of the sun. 
But though both hemispheres, generally speaking,® enjoy 
an equal portion of light and heat, yet in the hen^jMjerea 
themselves there is a great diversity of temperature, m con- 
sequence of the rays of the sun striking the surface directly 
in some parts and obHquehf m others. In those parts of each 
k^msphere Trhich lie near tJie equator, the rays of the sun 
strike the surface more Meetly, and these regions are, in 
eonsequence, excessively warm ; while in the direction o£f 
and M)OUt tlie poles, in both hemispheres, the sun shines 
more and more obliquely, and the consequence is, that the 
temperature in these parts of the earth becomes less and 
less in proportion. 

Hence ute division of the earth's surface into zones, and 
Ks subdivision into climates. The word zone means a 
girdle or belt, and the term climate a gradation. The zones 
■re five in number — namely, one tobbib, two temperate, 
and two frigid. The tomd zone encompasses the imddle 
or warmest part of the earlii ; and hence its name torrid^ 
whidi implies excessive heat. This division of the earth 
extends to 23^ degrees on each side of the equator, and 
consequently comprehends a large and equal portion oi 
both hemispheres. Through the northern limit of the toiTJd 
cone the tro^nc of Cancer is conceived to be drawn, and 
through the southern, the tropic of Capricorn. The torrid 
zone, therefore, lies between the tropics, and the sun is, 
oonsequently, idways vertical or over head in some part of it. 

The north temperate zone lies between the tropic of Cancer 
•nd the Arctic ourcle, and the south temperate, between the 
tropic of Capricorn and the Antaixstic circle. Each of these 

•8m pp. 18 and 21. » See iMyte, p. 22. •Seep. 49 
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zones, therefore, is 43 degrees broad. Except m tliose parts 
which lie near the equator and polar circle, nether the heat 
nor cold is in excess ; and hence these great divisions of the 
earth's surface have been denominated the temperate zones. 

The frigid zones extend from the polar or Arctic and Ant- 
arctic circles to the poles, and are consequently 231 degrees 
broad each. In these regions of the earth the cold is excesi. 
Mve, particularly about the poles ; and hence they have been 
designated ihe frigid zones. The extreme cold of the frigid 
zones is occasioned by the total disappearance of the sun 
during the winter ; and the great obliquity of his rays during 
the sununer of their year. 

The extent of the zones in de^ees will not, it is evident 
give us their real magnitudes ; out the following estimate 
will enable us to form an idea of their relative sizes. It has 
been estimated that if the entire surface of the earth were: 
divided into 100 equal parts, the torrid zone would contain 
about 40 ; each of the temperate about 26, and each of the 
frigid zones about 4 of these parts. The inheritable and y 
frozen regions of the earth, tnerefore, are almost notlung 
when compared to the habitable parts of it. 

The division of the earth's surface into zones was founds >^ 
though natural*^ and appropriate, to be too general, and hence 
its subdivision into cUmates ; which may be regarded as small 
zones or girdles, encompassing the earth from the equator to ^ 
the poles. The different len^s of the days in different lati- *^ 
tudes is the principle upon which this division was founded. 
At the equator, as we have seen,^ the days and niohts .^ 
are equal tnroughout the year — that is, they consist of 12 
hours each ; but if we recede from the equator, north or 
south, this equality will cease to exist. When the sun is 
aorth of the equator the days are longer than the nights in -' 
the northern hemisphere ; and when me sun is south of the 
equator the reverse of this is the case ; and in the southern 
hemisphere, of course, similar changes take place. 

At the equator the day is always 12 hours long, but at 
6^ 34' north or south of it, the length of the day extends 



^ 3 See we 22 for the natural position of the TROPICS and POLiB 
circles, the boundaries of the zooes. 
^ See pag» 20. 
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to 12} hours. Now, if we conceive parallels of latitude to 
oe drawn through those points of the earth's surface which 
ere 8® 34' distant from the equator north and south, wo 
have inclusive the first climate m each hemisphere. Again, 
at the distance of 8» 10' more, oi in latitude 16"* 44' north 
and south, the length of the day is found to be half an hour 
longer — that is, 13 hours; and' here, the boundary of the 
second climate, in each hemisphere, is conceived to be drawn. 
And, ftB the day increases from 12 hours at the equator to 24 
boura at the polar circles, it is evident that there are 24 
climatea between the equator and each of the polar circles , 
for in every place where the day is longer by half an hour a 
new dimate is conceived to commence. But from the polar 
cirdea to the poies, the climates are reckoned not by half" 
hours but by months; for in these latitudes the sun, during 
die summer, is for months above the horizon. From the 
polar circles to the poles, therefore, there are six climates, 
m each of which the days exceed each other in length by an 
entire month. 

But it should be observed that, since the introduction of 
the parallels of latitude, the division of the earth into climates 
18 httle regarded — particularly as the temperature of a 
country is not always found to correspond with its crinintQ 
or the lenffth of the day. The south of Labrador and north 
of Irelanc^ for instance, are in the same climate — that i.?, 
the length of the day and the distance from the equator are 
the same ; yet the temperature or degree of heat enjoyed 
by these countries is very different. In Table Bay, in 
Labrador, latitude 54^, the mean temperature is stated to 
be 82 d^rees — that is, at the freezing point; while in the 
aame latitude in Ireland the mean tei^erature is nearly 50 
d^reea.* 

The ^[enerd principle, therefore, that the temperature of 
a i^ace is in proportion to its latitude or distance from the 
equator, is subject to great modifications. If a place is 
situated in mountiunous or elevated regions — or in the 
proximity of unreclaimed countries or frozen seas, it will bo 
found much colder than its latitude or distance from th« 



• In Dnblin, ]atitad« 63* 23 » tiie mean tempwatore ii about 50 
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eqnator would lead ns to expect. But if, on tha otlier band, 
a place is in the vicinity of parched aiid saiidj deserts, nr 
ID sliultered and sunnj Tallcya, its temperature will be muvh 
higher thau it« Stance from the equator nould lead ut to 

:y of Quito, for inrtdnce, though in thi 
1 zone, enjoys a moderate temporalur 
ceediug in the nicun, it b itated, 53 decrees ; which ia about 
Ihe mean teupemture of the (aly of hew York in latitude 
40° 42' ; and of Amsterdam, which is still farther irom the 
equator, namely, 62° 22'. The moderate temperature erf 
Quito is owing to the elevation of the plain * in which it ii 
Wtuated, and to the coolbg eifecta proiiuced hy tlie snow- 
capped mountains which encompaaa it, such as Chimhorazo 
and CotopuxL 

The northern paits of North America and of Asia are 
instances of the chilling elTecta produced by unreclaimed 
toils — proximity to frozen ecob — and exposure to cold bleak 

On the otha- Imnd, the north of Afiica, the south <if 
Europe, the Mediterranean Sea, Syria, and Asia Minor, in 
Conaeijueuce of Hio healing efTecla produced by their priixi- 

■ Upwuds nF 9,000 t«t nbon tha 1«vel olthe ■«. 

»Tbo noTtitm pirta of Alia and North Americs *fe frmtlj aiposea 
,D tha poliU' Mindi. TLere in do mounbuiiii to protect Ilieni from tlieit 
influeiwe ; uid bwitiea, in comnquence of tliiir Horfiira atpHsl or dt- 
divit). the n,yt of the sua artke an gnrisw more obliqnslj-. 

A dtwlivitj ioipanh tfm ftpiatar on the cootrRrjr, incTVUBB tbe item* 
peratu ■ a, by prraonting thi eartBBo inwe diMctl j W llio mys of thi 
taa. " If tha inn, when ajt the mriidiBn. i> 4£ degree>, far initance, 
■ hove the horitoD, hja r&ya foil ptrprHdimlarl;/ on the side of a bill 
boingtheuiiubatsiiequBlan^iewbilaEneDlunhelawrNSiTBBthsinBliiD 
an^ti of b dtffrets^ Sappoaing the north urla of the biU to have a 
(imtlu ilope, Che layi would runfuroiUto iu aurhce, aud their eBaisI 
bo very trifling ; but 1' ihe doclivity were itill grfalet, tha whole no. 
bee would be i)i tha .hsde."— ii/.rarjr of Utsful Kuouytcdgt. 

Hence in Belecttng & fftTTT,, n Hold, or n nrdea, one with ft lontbera, 
•T nlbai > ■uutb-wettera upect, >hoDld be prefaired ; bEcsuia it ra- 
oeivei Ihe nji of Iha ion more direcUu^ ind during the wumeil part of 
Ibe day. For a limilai tsaion. a farm with a noTth-aaitem ujwat 
iliould not be dio^Dn. In tba Valliis. in Switterlaud, it ia ataud, cbM 
the AlpH ata, on the north and north-caAaru aidea, oovered with per- 
petual mow, while vineyardaand orchatda flourish on tha oppoaitaiidaib 
Aiul wt bare all bit bow much warm^ the (DB'h laia lA a. hiU it thai 
1tlt(B< or BDith-BUtam tide. 
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mlty to the burning deserts of Africa and Arabia, have a 
much higher temperature than their respective latitudes 
would lead us to expect. 

Periodical and prevaiUng winds have a great e^ct upon 
dimate. When tliey come from warmer regions, they in« 
erease the temperature of the countries over which they 
pass; and when they come from colder r^ions^ they decrease 
the temperature in proportion. * 

Large tracts of water, also, have considerable effect upon 
dimate. The temperature of water is much more equable 
than that of land ; and hence, islands and countries adjoin- 
ing seas, have a much more uniform climate. In summer, 
their temperature is lower, and in winter higher, than their 
respective latitudes would lead us to expect ; and hence, the 
iifrespffiice between an insular and continental climate, though 
eemaliy distant from the equator. For instance, though 
Edinburgh and Moscow are neariy in the same latitude, 
Qkmr climates are very different. In Edinburgh, the heat 
i)i summer and the cold of winter, are modified by it^ in« 
solar position, and its general temperature is, in consequence, 
much more equable t£an Uiat of any place in the phvo/^ lati* 
tude having a continental situation. In Moscow, for mstance, 
the cold in winter is sometimes so intense as to freeze quick- 
silver, and in summer, the days are often as hot as at Kaples. 
Hie thermometer «t Moscow ranges, it is stated, from 10^ 
m winter to 67° in summer, wlme in Edinburgh it varies 
from about 28° to 59° during ^e year. 

The climate or general temperature of a place, therefore, 
cannot, except in a general sense, be determined by its dis 
tance finom the equator. To know it accurately, we must 
be made acquainted with its particular situation, and the 
local influences to which it is subject. 

To give a more distinct view of the distribution of heat 
over me globe, the cdebrated traveller Humboldt has, from 
observations and experiments made by himself and others in 
diifo«nt parts of the world, traced a number of isothebbial ^ 

• <* In t3i« Umted States, ^« winds often produccL alternately, the 
Mid of the polar regioni, and the warmth of the Gulf of Mexico — the 
moutnn ol^the ocean, and the diyness of the land.'* — Woodbridge's 
Qeegrapihg, 

k Isothermal, from two Greek words, which ngniff of equal ieai ot 
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IJNE8, that is, lines of equal heat. Through several placei 
8uppo««d to have the same temperature, both in the old and 
new world, these lines have been traced; their direction 
having been determined rather by the growth of particular 
plants, than by the thermometer, which is a less practical^ 
and perhaps a less certain criterion of general temperature. 
A few of these lines, particularly such as are distinguished 
hy the growth of important plants and vegetables, we shall 
now describe. 

For 20 degrees on each side of the equator, the isother- 
mal lines, generally speaking, coincide with the parallels of 
latitude. IBut in higher latitudes, where the causes which 
modify climate have greater effect in consequence of the 
diminished influence oi th<i sun, the course of the isothermal 
lines becomes very irregular. From what we have already 
said, it is evident that an isothermal line of any given tem- 
perature will recede farther from the equator in Europe^ 
than it will either in America or Asia : and that even ia 
passing through Europe, its course will not coincide with 4 
parallel of latitude. In passing through the maritime part:* 
of Europe, and the adjacent islands, it will recede farther 
from the equator, than cither in the continental parts, or in 
elevated regions. 

The mean temperature of the earth at the equator is 
estimated by Humboldt to be about 81 degrees of Fahren- 
heit's scale ; and at 20 degrees north and south of it, the 
mean temperature, according to the same authority, is about 
78°. The isothermal Une, Sierefore, of 78°, is nearly coin- 
cident with the parallel of 20° of latitude in each hemisphere. 
This line of temperature (78°) may be regarded as the north- 
em and southern boundaries of the ^ices, and other delicate 
productions of the torrid zone. 

The isothermal line of 68° coincides nearly with the north- 
em limit of the sugar-cane and coffke-iree. In North America, 
this line, generally speaking, is about 31° distant from the 
equator ; while in Europe, the Mediterranean, Asia Minor, 
and Syria, it recedes about 6° farther north, that is, to 
latitude 37^. But on reaching Persia, it descends again to 
81° ; and as it proceeds tibrough the mountainous and ele- 
vated regions of Asia, it approaches the equator still more 

nearly. 

The isothermal line of 59" coincides nearly with the 
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Bortliem boundaxy of tlie olive and the fig. This line of 
temperature, generally speaking, passes through America id 
latitude 36°, through Europe m 44°, and tlirnugh Asia, in 
from, perhaps, 40° on the west, to dd° in the central and 
elevated parts. 

The isothermal line of 50° coincides nearly with the north- 
em limit of the vnue^ffrape. In the middle of Europe it cor- 
responds with the parallel of 50° ; on the coast, it recedes to 
about 52°; and in England and Ireland, the same mean 
temperature is found a degree farther from the equator. 
In America, {tuB line of temperature strikes the eastern 
eoast in latitude 43°, and the western,* in perhaps 50°. In 
Asia, it is found as low as the parallel of 40°. 

The isotliermal line of 41° is nearly coincident with th^ 
*u»:them boundary of the oak and wheat. The last oaks are 
faund on the coast of Norway, in latitude 63° ; in Bussia at 
58° ; and in Siberia still lower. In Korth America this line 
strikes the eastern coast in latitude 49°, but on the western 
it ascends high^. 

The isodiermal line of 32° (the point at which water 
freezes,) passes from Ulea in Lapland, latitude 66°, to Table 
Bay, in Labrador, latitude 54°. North of this line, cultiva*' 
tion, except in sheltered and sunny valleys, is scarcely at- 
tempted ;* and tibe^r, pine^ and birch trees begin to dwmdle 
and disappear. The birch,^ the hardiest of trees, ceases to 
0row in latitude 70° ; and shrubs, lichens, and mosses, succeed. 
Beyond this the surface is covered with perpetual snow ; 
but even in the middle of perpetual snows, a kmd of vegeta- 
tion is said to exist.<^ 

The isothermal lines which have been described, divide 
the earth*s surface, in each hemisphere, into seven vegb- 
TABZJB zones or regions. 1. Hie region of the spices, which 

* In the northeni hemigphere, the temperature if, genenllr Bpeaking, 
lower on the east side of both the old and new continents, wan it is on 
the west. Humboldt^ generalizing this fiEtct, has inferred, tiiat all con- 
tinents and large islands are wanner on the west side than the east. 

*> The hardier grains, as rye, oats, and barley, are raised in Talleri 
fukTing a sottthem aspect, as high as the 70th degree of latitude, on tn« 
•OMt of Norway ; wnile on the opposite coast of America^ snch ealtiv»> 
tloaMMeaatthe52tid. 

• The/r is foond in Europe ■• far aeith ■• the 67ih panJkl, and flit 
Mi leaches to the 68th. 

' Thttpalmella nzvali* 
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U a regular zone, eTctcnding 30° on each side of the ei|natDi'> 
The mean temperature of thij region yaries frum 81° in the 
loiddle, to 78° on tho uorthern aod southern borders. 3. The 
T^ion of the lu^or-caiw, in vbich tbe mean temperaturs 
ranges from 7^° on the equatvrial border to 68° on the 
oppoaite. 3. The region of the olire taiiify, which comprisee 
all those parts of the earth's surface where the mean tem- 
perature runges from 68° to 59°. 4. The region of the wi'ite- 
grapt, which isGOtnprisGd between the isotbemtal lines of 59 
and 50 dea;rees of nieon temperature. 5. The region of the 
oak and whtai, wUi^h lies between the isothermal imes of 50 
and41 dogrees of mean temperature. 6. The region of the 
fir, pine, and birch, which is Comprised between the iaother^ 
■nol lines of 41 and S2 degrees of mean temperature.* 7. The 
region of the lickem and mosiea, whirfi are ibtai after everj 
ither species of vegetation eeases. 

Of course, it is not to be supposed that the plants and 
vegetables hve specilied are coimned to Oie regions which 
hnve been called bj their names. All that is meant is, that, 
as they reapectireljr require a certain temperature to bring 
them to maturity, we ore to eipect Ihom, in per/ectioa, in 
those parts of the earth on!; la which the specified tempera- 
ture ifl found. 

In ascending a loftj mountain, porticu'rarly in a warm 
iountry, we may expect to meet with the plants anil vege- 
tables of difierent ciimates, as the temperature in snch casea 
IB generally foond to decrease in proportion to the elevation 
of the surface. If the mounUun be near the equator, about 
its base we may expect to Rod the aromatic trees of tbe 
torrid zone ; on its aides the ngar-eant and eoffie-tree of 
the tropica ; higher up, the otivt and^ of Spain, Italy, and 
Turkey ; higher BtiU, the vintt of France and Germany ; 
next, Uie oaks, eimt, and biechei of England and the north of 
Europe i next, the Jirs and pintM of Scolland and Scan- 



■ " Id Upland there an pine foreeti db the cani 
lerfl (bv mean vmuAl temptrabure i» ar,\y 27 di 
uid nf MageTM, when it il moFB tban 33 dogTei 
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diiuiTia ; and lastly, the lichens and mosut of Lapland. Of 
oouTbe, such a regular succession of veobtabub zones is not 
to be expected ; but, generally speaking, a lofty mountain, 
in a warm r^on, will, from its base to its summit, exhibit 
the appearances of different zones and climates. On the 
Pc«k ik TenerilTe, Humboldt met with, and has described 
five of such zones. And ** Toumefort, about the base of 
MooBt Ararat, found the onlinarj plants of Armenia ; a 
Htde waj up, those of Italy ; higher a^ain, those which grow 
about Fans; afterwards, the Swedish plants; and higher 
adU, those of Lapland." And Etna has been often described 
by travellers as exhibiting from its base to its summit the 
extremes of climate and vegetation. 

We diall conclude the subject of temperature with a few 
observations on the smow-linb. The snow-line, or the line 
of perpetual congelation, is the imaginary line which marks 
the bei^ht at which perpetual snow begins. The height of 
thb line depends upon the latitude, and the other circum- 
stances which afiect and modify temperature. Generally 
tpeakinff, it is highest in the torrid zone, from which it gra- 
dually descends till it touches the surface in the polar or 
frozen regions. The following table will give a general idea 
of the height of the snow-line in different latitudes in the 
northern hemisphere. 

H£IGHT OF THB SNOW-LINE IN DIFFERENT LATITUDES. 



I«tltad«. 


1 
Meui Tempentara.* 


Height in Feet. 


(>• 


8l» 


16,000 


io» 


81» 


16,500 


20» 


78» 


17,000 


SO* 


71- 


14,000 


40» 


©2* 


10,000 


60» 


63« 


6,000 


«)• 


46» 


5,000 


70» 


38» 


1,000 


80» 


33» 






It appears from the foregoing table, which, however, 
flhoiild be regarded only as a general approximation to the 
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dioaTia ; and lastly, the lichens and mosut of Lapland. Of 
oouThd, such a regular succession of veobtabub zones is not 
to be expected ; but, generally speaking, a lofty mountain, 
in a warm r^on, will, from its base to its summit, exhibit 
the appearances of different zones and climates. On the 
Peak cdf TenerilTe, Humboldt met with, and has described 
five of such zones. And ** Toumefort, about the base of 
Mount Ararat, found the ordinarj plants of Armenia ; a 
Httie waj up, those of Italy ; higher a^ain, those which grow 
about Paris; afterwards, the Swedish plants; and higher 
atill, those of Lapland.** And Etna has been c^en described 
by travellers as exhibiting from its base to its summit the 
extremes of climate and vegetation. 

We shall conclude the subject of temperature with a few 
observations on the smow-unb. The snow-line, or the line 
ofperpettud congelation, is the imaginarjr line which marks 
uie beij^ht at which perpetual snow begins. The height of 
this line depends upon the latitude, and the other circum- 
stances which afiect and modify temperature. Generally 
speaking, it is highest in the torrid zone, from which it gra- 
dually descends till it touches the surface in the polar or 
frozen regions. The following table will give a general idea 
of the height of the snow-line in different latitudes in the 
northern hemisphere. 

HEIGHT OF THE SNOW-LINB IN DIFFERENT LATITUDES. 



Utitiid«. 


1 
Meui Tempentara.*. 


Height in Feet. 


(>• 


81« 


16,000 


10* 


81 • 


16,500 


20» 


78* 


17,000 


80* 


71- 


14,000 


40* 


G^ 


10,000 


«>• 


63» 


6,000 


70» 


46» 


5,000 


38» 


1,000 


33^ 






^-^JjfPP®*** fix>m the foregoing table, which, however, 
■mmju be regarded only as a general approximation to th« 
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i* % r^ular zone, extending 2( 

The mean tenipemlure of Uiia region Turies from 81° in ine 
midille, to 78° on the □orthem bikI southern borJen. 3. The 
regioQ of the raw-ran*, io which the mean temperatura 
nngea from 78 on the eipialuriat border to 68° on the 
oppoaite. 3. The region of the olitt anAfig, which comprijea 
ail those ports of the earth's surface where the mean tem- 
perature rancjea from 68° to Sit". 4. The r^oa of the wint- 
yrapt, which is comprised between the isothermal lines of S9 
and 50 degrees of meao teiiipcrnlur*. 5. Tlie resion of tha 
eak and wheat, whi::h lies between the isothurmBl tmes of 50 
ftod 41 d^rees of mean temperature. 6. The region of the 
fir, pint, and bircli, which is comprised between ^e JKither- 
mallii)eiof4l and 32degTeftiof mean tcmperitnre.* 7' The 
r^oD of the UcAtiit and noutt, which are ib^a J after ererj 
other species of Tegeta^on eeasei. 

Of course, it is not to bo supposed that the plants and 
vegetables here specified are confined to the regions which 
have been colled \>j their niiues. All that is meant is, that, 
fts !hej respectivelj require a certain temperature to bring 
them to maturity, we are to expect them, in ptrfeetion, ia 
those parts of the earth only in which the specified tempera- 
ture is IbuniJ. 

In ascending a loAj mountain, particularlj in a warm 
^untrj, we maj expect to tneet with the plants and Tcge- 
tables (rf*difierent climates, as the tempernturc in such cases 
ts generallv fomid to decrease in proportion to the elavaiion 
of the surface. If the mountain be near the equator, about 
its base we ma; expect to find the aronulie trees of the 
torrid zone ; on its sides the nyar-aae and eoffie-trte of 
the tropics ; higher up, the olioe and^ of Spinti, Italj, and 
Turkey ; higher still, tha niatt of France and Germany ; 
next, Uie aaka, ebni, and 6«8cAm of Enghuid and the north of 
Europe ; next, the Jirt and pinet ol Scotknd and Scan- 
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it K regular zone, extending 20° on each e'vle of the cjaatnr. 
The mean temperature of tnis region Taries from S I " in the 
nuddle, to 78° on the northern anJ aoutbem borders. 2. The 
region of the layar-eone, in which the mean l«mper3turo 
ranges from 78° on the equalvrial border to 6U° on the 
opposite. 3. The region of Ihe olive aati Jii/, which comprise* 
all those parts of the earth's surface where the mean tem- 
perature ranges from 68" to 59°. 4. The region of the miie- 
ffrapi, nhieh is comprised between the isothermal lines of 59 
ami 50 degrees of mean temperature. 5. The region of the 
oak and icheai, which lies between the isothermal lines of -SO 
and 41 degrees of mean temperature. G. The region of the 
fir, pine, and birch, which is Comprised between the isother- 
mal Ibes of 41 and S2 degrees of mean temperature.* 7. The 
region of the Hckens and moaiei, which are ibiui after ever^ 
ither species of vegetation ceases. 

Of course, it ia not to he supposed that the plants and 
vegetables here specified are confined to the regions whicb 
hftTe been called by their names. AH that in meant is, that^ 
as thej respectivelj require a certain temperature to bring 
them to maturity, we are to expect them, in perfection, in 
those parts of thii! earth only in which the specified tempera- 
ture is found. 

In ascending a lofty mountun, portictrlarlj in a warm 
iOuntry, we may expect to meet with the plants and vege- 
tables of cUIIerent climates, as the temperature in snah casea 
IS generally fonnd to decrease in proportion to the eloyation 
of the surface. If the mountain be near the equator, aboul 
its base we may expect to find the aromatic trees of the 
torrid zone } on its sides the nyttr-eaae and coffee-tne at 
the tropics ; higher up, the oiiot anil Jig of Spain, Italy, and 
Turkey ; higher still, the vinei of France and Germany ; 
next, the ddAs, elms, and beechei of England and the north of 
Europe J next, the firi and pme* of Scotland and Scon- 
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dnuiTia ; and lastly, the lichens and mosses of Lapland. Of 
oouTbe» tuch a regular succession of veoetablb zones is not 
to be expected ; but, generally speaking, a lofly mountain, 
in a warm r^on, will, from its base to its summit, exhibit 
the appearances of difierent zones and climates. On the 
Peak m Teneriile, Humboldt met with, and has described 
fiye of such zones. And ** Toumefort, about the base of 
Mount Ararat, found the ordinary plants of Armenia ; a 
Ktde waj up, those of Italy ; hmher a^ain, those which grow 
about Paris; afterwards, the Swedish plants; and higher 
tdll, those of L^land." And Etna has been c^en described 
by travellers as exhibiting from its base to its summit the 
extremes of climate and vegetation. 

We shall conclude the subject of temperature with a few 
obeervations on the smow-unb. The snow-line, or the line 
of perpetual congelation^ is the imaginary line which marks 
tne height at which perpetual snow begins. The height ol 
this line depends upon the latitude, and the other circum- 
stances which afiect and modify temperature. Generally 
speakinff, it is highest in the torrid zone, from which it gra- 
dually descends till it touches the surface in the polar or 
frozen regions. The following table will give a general idea 
of the height of the snow-line in different latitudes in the 
northern hemisphere. 

HKIOHT OF THE SNOW-LINE IN DIFFERENT LATITUDES. 



Lirtltiid*. 


1 
Ifata Tempezmtare.* 


Height in FmI. 


0* 


81« 


16,000 


io» 


8P 


16,500 


20* 


78« 


17,000 


SO* 


7l« 


14,000 


40* 


62* 


10,000 


«)• 


SS' 


6,000 


60» 


46» 


5,000 


70* 


38» 


1,000 


80^ 


33» 






It appears from the foregoing table, which, hewerer, 
should be r^arded only as a general approximation to th« 
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il ft regular zone, extending 20° on each side of tlie equator. 
The mean temperature of QiU r«^on varies from 8 1 ° in tb« 
middle, to T6° on the northerD nod 9i>uthcm bordera. 3. The 
region of the ngar-cant, in irhicb the mean tcmperiituro 
ranges fram 78° on the eguaturial bordiir ta 68° on iba 
opposite. 3. The r^^on of the olict anAfy, which comprise* 
all those porta of the e*rth"s surface where the mean tem- 
perature ranges fram 68° to 59°. 4. The r^on of the m'lit- 
grapt, which i9 comprised between the isothcmifil linw of 39 
and 50 degrees of mean temperatuT^. 5. Tlie region of the 
oak and Khtoi, wlucb lies bctvrcen the isotherm]il Imes of 50 
and 41 di^rees of mean tempemture. 6. The resion of the 
fir, pine, and birch, vhich is comprised between the iaotber> 
mid lines of 41 and 32 degrees of mean tempera tare.* 7. The 
T^ioa of the Ikiiiii and tmiiei, which ore tbiidi aiter tyerj 
n£er species of v^etation eeasea. 

Of course, it is not to be supposed that the planlj anil 
Vegetables here specified are confined to the regions which 
faave been called b; their Dames. AU thut is meant is, that, 
as thejr respectivelj reqinre a certain temperature to bring 
them to maturity, we are to expect them, in perfection, in 
tliose parts of the earth oal)r in which the specified Itnipei'a- 
lure is found. 

In ascending a loftj mountain, parti cirWlf in a warm 
iountry, we may expect to meet with the plants and vege- 
tables of tUflerent climal^ as the tempernturo in snch cases 
IS geoerallr fcitmd to decrease in proportion to the eievalion 
of the surface. If the mountain be near the equator, about 
its b«se we tcuxj expect to find the aramilic trees of the 
torrid zone ; on its sides the ngar-caite and mffie-ine of 
the tropics ; Ugher ap, the o/iDe and^ of Spain, Italf, and 
Turkey ; higher still, the einta of iTronee and Gennanj i 
next, uie oaks, elmi, and btechti of England and tile north of 
Europe ; neat, the Jirs and piiia of Scotland and Scoo- 





• " la Lipliod there ere 
where (be mean innuml t 

thnbe ere to be eeeo. Th 
the eSect ot . wexmer lun; 
there ASr. wbereei it tbe 


f\os roreite 
itle«f M*(e 


■ th* ciMtlB«nt at En 
<,Dl}27ilegr»ii <rh 
Vi degree, opIv ■ f 
ue TceeUlidD nf EnaD 

roeitUoolr*.!)-."- 


onlokeli, 

WKaBtT 

tebeiL^ 

M 


IL 














A 



IHTBODnCTIOS TO OEOGRJlPirT. 

■ndiiig 2( 

a mean temperatare of thia region varies from 8 1 " ic 
midiUe, to 78° on the northern and southern bordem. 2. The 
region of the suyor-'caM, in which the uieon temperaturs 
ranges from 78" on the eqaatvrial border to 68° on the 
opposite. 3, The region of the otiee oaAJig, which comprise! 
fJl those parts of the earth's surface where the mean tem- 
perature ranges from 68° to 59°. 4. The region of the viine- 
grapt, which is comprised between the isolhcrmal lines of 59 
and 50 degrees of mean temperature. 5. The r^on of the 
oah luirl ahtat., which lies between the isothermal lines of 50 
and 4 1 degrees of mean temperature. 6. The region of the 
fir, pine, and birch, which is comprised between the isolher- 
tnal liDeiof4l and 32 d^rees of mean temperatore.* 7. The 
rej-ion of the Ikkcui and moeiet, which are tbiui after everj 
ntner species of regetation eeases. 

Of course, it 19 not to be supposed that the ptanta and 
vegetables here specified are eozmned to the regions whicb 
have been called by their Dames. All that is meant b, that, 
as (he; respectlvelf require a certain temperature to bring 
them to maturity, we are to expect them, in perjiclion, in 
those parts of the earth oalj in which the specified tempera- 
ture is foonii. 

In ascending a loftj mountain, particutarly in a warm 
;«uatrj, we maj e^ipect to meet with the plants and vege- 
tables of diilcrent climates, as the tempicrnturc In such cases 
IS generally fomid to decrease in proportion to the elevation 
of the aurtftce. If the mountain be near the equator, about 
its base wa may expect to find the arotmiic trees of the 
torrid zone; on its sides the nffur-tane and coffee-tree of 
the tropics i higher up, the olint and_^ of Spain, Italy, and 
Turkey ; higher still, the etna of h'rance and Germany ; 
next, Uie oaks, ehat, and ieecAei of England and the north of 
Europe ; ne»t, the Jitt and pinei of Scotland and ScaQ- 



■ " In Lapland then me piu roreata dm tiia cpBtinent >t Enontekcti, 
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dixuiTia ; and lastly, the lichens and mosua of Lapland. Of 
couTbe» tuch a r^ular succession of veoetablb zones is not 
to be expected ; but, generally speaking, a lofly mountain, 
in a warm r^on, will, from its base to its summit, exhibit 
the appearances of different zones and climates. On the 
Peak OS Teneriile, Humboldt met with, and has described 
fiye of such zones. And ** Toumefort, about the base of 
Morait Ararat, found the ordinary plants of Armenia ; a 
fittie waj up, those of Italy ; higher a^ain, those which grow 
about Paris; afterwards, the Swedisn plants; and higher 
tdU, those of L^land." And Etna has been c^en described 
by travellers as exhibiting from its base to its summit the 
extremes of climate and vegetation. 

We shall conclude the subject of temperature with a few 
obeervations on the smow-linb. The snow-line, or the line 
of perpetual congelation, is the imaginary line which marks 
tne height at which perpetual mow begins, llie height ol 
this line depends upon the latitude, and the other circum- 
stances which afiect and modify temperature. Generally 
speakinff, it is highest in the torrid zone, from which it gra- 
dually descends till it touches the surface in the polar or 
frozeu regions. The following table will give a general idea 
of the height of the snow-line in different latitudes in the 
northern hemisphere. 

HKIOHT OF THB SNOW-LINB IN DIFFERENT LATITUDES. 



Lirtltiid*. 


1 
Ifoyn Temperatare.* 


Height in Feet. 


0* 


81« 


16,000 


10» 


8P 


16,500 


20» 


78- 


17,000 


SO* 


7l« 


14,000 


40* 


62» 


10,000 


«)• 


63« 


6,000 


60» 


46» 


5,000 


70* 


38» 


1,000 


80^ 


33» 






It appears from the foregoing table, which, hewerer, 
should be r^arded only as a general approximation to th« 
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cmth, that if a person in the middle of the torrid zone ii 
elevated 16,000 feet above the level of the sea, he will find 
himself, as far as cold and climate are concerned, transported 
to the frozen regions of the frigid zone. It appears also, 
which seems rather surprising, that the snow-line is higher 
at the distance of 20 degrees from the equator, where w<e 
would expect it to descend, than it is in the middle of the 
torrid zone. But the reason of this is obvious. At the 
equator, the sun is never more than 12 hours above the 
horizon, while in the vicinity of the tropics, the days, during 
the summer, are about 13| hours in length ; which, as the 
sun is vertical, or nearly so, during that period, causes the 
temperature to be higher than at the equator, and conse- 
quently, increases the elevation of the snow-line. 

But why, it may be asked, should the heat decrease in 
proportion to the elevation of the surface ? One would 
think that it should be warmer at the top than at the bottom 
of a mountain, seeing that it is nearer to the sun, and more 
exposed to his rays. But five miles, the height of, perhaps, 
the highest mountain in the world, amount to nothing when 
compared to the immense distance of the sun from the earth; 
and it is well known, that there is often as much, and even 
more heat from the reflected, than there is from the direct 
rays of the sun. When the rays of the sun strike upon the 
earth, they accumulate about the surface ; * and are thence 
reflected into the air, and diffused about the objects around. 
Hence, in valleys and plains, the heat is greater than it is 
on mountains and elevated surfaces in the same locality. 
In the one case, the heat accumulates about the surface^ 
and ij diffused about the air and the objects near it ; while 
in the other, the heat is reflected into the thin, clear air, 
which surrounds the mountains, and is dispersed by the 
winds which sweep over them before it has time to accu- 
mulate. 

Generally speaking, we should expect the snow-line to be 
lower in the southern hemisphere, than in the northern, in 



• The more impervious the sor&ee is to the nyi of the inn, the 
greater will be the reflected hest Henoe, in walkiiis along the payed 
«treetg of a town, we feel much wanner than we Bhould if walking 
through a field in the country. The reflection of the rays from the 
walla or ndea of die hoosea increases the heat reflected from the street. 
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eqnal latitudes; because the southern is colder than the 
northern hemisphere ; but not, perhaps, so much so, as is 
generally belieyed. Humboldt says, that near the equator, 
and indeed through all the torrid zone, the temperatures ol 
the two hemispheres appear to be equal ; but that the dif- 
ference begins to be felt in the Atlantic, about 22^ of lati- 
tude ; the mean temperature of Rio Janeiro and Havannah, 
places at about an equal distance from the equator (23^), 
being in the latter instance 76° 4', and in the former 74° 5C 
In Patagonia, between 48° and 52° of latitude, the temper-, 
ature of the warmest month is said not to exceed 42 degrees ,■ 
while at Petersburgh, in latitude 60°, it is 66° ; and in Van 
Diemen's Land, the summers are 10 degrees colder than 
they are in Italy in the same latitude. But, as we are pre- 
pared to expect, from what has been said on the differenco 
between an msular and continental climate in the same lati- 
tude, the winters are milder in Patagonia and Van Diemen's 
Land, than they are in the corresponding latitudes in Kussis 
and Italy. 

No inhabited land has been discovered in the southern 
hemisphere beyond 54° or 55° of latitude ; while in the 
northern hemisphere, the habitations of men are found 
Beveral dcCTces beyond the 70th parallel. Snow has been 
seen to ml at the Straits of Magellan in the middle of 
summer ; and the island of South Georgia, in latitude 56°, 
is covered wich perpetual snow. 

Three causes have been assi^ed for the diiference iq 
temperature between the northern and southern hemi- 
spheres. First, the great disproportion between the water 
and the land in the southern hemisphere, which causes its 
climate to difier from that of the northern, in the same way 
as an insular climate differs from a continental one, in the 
same latitude. Secondly,* as the sun is nearly eight days 
in the year longer on the northern side of the equator, than 

* That portion of the earth's orbit which lies above the sun, or north 
of the eqiuitor, contains about 184° ; that under the sun, or south of the 
equator, about 176** ; and hence the sun, in the course of the year, ig 
nearly eight days longer in the northern than in the southern hemi- 
tfhtn. Or, in other words, the time between the yemal and autumnal 
•qoinoxes is about seven days seventeen hours longer than the neriod 
between the latter and the former. This arises from the ell^tical form 
of tho earth*! orbit and from the earth*s being in aphelion in summer. 
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he is on the southern, a greater quantity of heat is distri- 
buted in the northern hemisphere than in the southern. 
And thirdly, as abnost all the ice that is formed about the 
south pole escapes, and is carried by the currents towards 
the equator,^ the cold which it gi^es out as it gradually ap- 
proaches warmer latitudes, cools the atmosphere and lessens 
the temperature in proportion. The ice from the north pole* 
of course, has a similar effect upon the northern hemisphere, 
but much of the ice that is formed there is hemmed in by 
the land, and prevented fixmi escaping. 



CHAPTER VL 

MOUNTAINS, PLAINS, AND DESERTS. 

At first view, mountains appear to be irregularities on the 
earth*s surface ; but a little consideration will convince us 
that they were destined to perform an important part in the 
economy of nature. Their beneficial euects upon climate 
and vegetation^ in countries exposed to a vertical sun, we 
have already spoken of; and we have now to add, that 
mountains form an essential part of the aqueous machinerv 
of nature, by which the earth is refreshed and fertilized. 
Mountains intercept the clouds in their passage through ths 
air, and by attracting, condense and cause mem to fall, in 
rain, hail, or snow, according to the temperature and state 
of the atmosphere. All the moisture produced in this way 
penetrates through the pores and fissures of the mountains, 
and is collected in subterranean cavities and internal reser- 
voirs ; and hence the origin of springs, brooks, and rivers. 
For when these subterranean reservoirs overflow, the water 
issues out in springs, which, following the declivity of the 
ground, unite their streams with otbers, and thus gradually 
swell into brooks and rivers. If there were no such eleva- 
tions on the earth*8 surface, the mobture deposited upon it 
by the process of evaporation would in dry and sandy soils 
be entirely absorbed ; while in others, it would saturate the 
surface, and produce swamps and morasses. 
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Agiub, withomt mountuns, the mineral treajiures of tlie 
earth would have been beyond the reach of man. 

*' J£," as has been said, ** the strata of the earth had enre- 
loped it like a shell, or to use a familiar example, had they 
surrounded it like the coats of an onion, it is clear that we 
should neyer have become acquainted with any other than the 
i^per members of the series ; and that the beds of coal and 
salt, and the ores of the metals, all of which are confined to 
the inferior strata, could neyer hare been made ayailablc for 
the purposes of man." 

Kow, the moimtains. those great eruptions of nature, 
have, by breaking up the crust of the earth, and by dis- 
placing the upper strata, brought within the reach of man 
those mineral treasures to which otherwise he neyer could 
have penetrated. 

The novelty and beauty given to the landscape, by the 
varying form and diversified scenery of hill and dale, and 
mountain and valley, are too obvious to dwell upon. How 
different would the face of nature be, if the sui^ace of the 
earth were one unbroken and monotonous plain I 

We shall conclude our observations upon mountains, bj 
Meeting attention to the following excellent article on this 
subject m>m a popular publication :* — 

'* The hills are the bones of a country, and determme its 
form just as the bones of an animal do. For according to the 
iirection of the hills, must be the course of the rivers. If the 
nills come near the sea, it makes the rivers very short, and 
their course very rapid ; if they are a long way from the sea, 
it makes the rivers long and gentle. But rivers of the latter 
sort are generally navigable, and become so large near the sea 
as to be capable of recdving ships of large size. Here then 
towns will be built, and these towns wiH become ricm .an4 
populous, and so will acquire popular importance. Again, 
on the nature of the hills depend the mineral riches of a 
country ; if they are composed of granite or slate, they may 
contain gold, silver, tin, and copper ; if they are composed of 
the limestone of Derbyshire or Durham, they are very Ukely to 
have lead mines ; if of the sand or gritstone of Northumber- 
land, Lancashire, and Yorkshire, it is probable that there wiU 
lie coal at no great distance. On the contrary, if they are 
made up of the yellow limestone of Gloucestershire, Oxfisrdi 
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Bhire, and Northamptonshire, or of chalk, like the hills in 
Wiltshire, Berkshire, and Hampshire, or of cU\y, like those 
about London, it is quite certain that they will cimtain neither 
coal nor lead, nor any valuable mineral whatsoever. But on 
the mineral wealth of a country, and particularly oa its having 
coal or not having it, depends the nature of the employment 
of its inhabitants. Manufactories are sure to follow coal; 
whereas in all those districts of England wheivs there is no 
coal, that is, in all the counties to the south-east of a line 
drawn from the Wash in Lincolnshire to Plymouth, there are, 
generally speaking, no manufactories, but the great bulk of 
the people are employed in agriculture. 

•* Thus, then, on the direction and compositian of the hillf 
of a country, depend, first of all, the size and characters of its 
rivers. On the character of its rivers dex>end the situation 
and importance of its towns, and its greater or less facilities 
for internal communication and foreign trade. And again, on 
the composition of the hills, depend the employment of the 
people, their number on a given space, and in a great degree 
their state of morals, intelligence, and political indepen- 
dence." 

To facilitate the study of this important branch of Geo- 
graphy, we have arranged and classed the principal moun- 
tains of the globe, in the order of their height, according, to 
the best and most recent authorities. We have also added 
the estimated length of the principal moontain-chains or 
ranges. 

MOUNTAINS ABHAltGED IN THE ORDER OF THEIR HEIGHT.* 

Ttedve Classet. 

JRrst CZtz««. ^-Mountains upwards of 25,000 feet above the 
level of the sea, and less tlian 30,000 ; as several peaks of the 
Himalehs,i> and one of the Andes (Sorata, 25,400). 

* With regard to the elevation of several of the following monntuns, 
the authorities differ. This is not surprising, as. with few exceptions, 
it is only in Europe that accurate measurements have been taken. The 

{>upils sDoald not be required to learn the names^ &c., of the mountains 
^ rote. See note, page 71. 

b The Dhawalagin ^« 30* north Utitnde, and 83* 3(K east londtude,) 
fttUins 26,862 feet above the lirrel of the sea; and Chamalari (28" nor& 
latitude, and 89"* SO' east longitude) is probably but little lower. The 
Tawahir (SO" 22* north Utitude, and 79' 57' east lon^de,) rises 
25,749 fe«t There are^ probi^^ly, als^ova 200 mmmitf which xm moce 
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Second Class. — Mountains from 25,000 to 20,000 feet high ; 
as several peaks of the Himalehs; two or three of the Andes; 
and the Hindoo Coosh or Indian Caucasus (20,000). 

TTiird Class Mouutaihs from 20,000 to 18,000 feet high; 

as Cayambe, 19,633; Antisana,** 19,136; Cotopaxi»* 18,867; 
Polima, 18,436 (Andes); Elburz, 18,360 (Caucasus). 

Fourth Class. — Mountains from 18,000 to 16,000 feet high: 
as Mount St. Elias, 17,836 (N. America)^ Popocatapetal,* 
17,780 (Mexico) ; Ararat, 17,700 (Asia). 

Fifth C/a«».— Mountains from 16,000 to 14,000 feet high; 
as l*ichinca,* 15,931 (Colombia); Mouna Boa, 15,900 (Sand- 
wich Islands); Mont Blanc, 15,668; MontBosa, 15,527 (Alps); 
Mount Fair- Weather, 14,736 (N. America) 

Sixth Class. — Moumams from 14,000 to 12,000 feet high; 
as Mount Ophir, 13,840 (Sumatra); Jungfrau, 13,730; Sclireck- 
horn, 13,310 ; Ortler Spitz, 13,065 (Alps) ; highest peaks of 
the Camaroons, 13,000 (Africa) ; Peak of Teneriffe,* 12,200 ; 
the highest peaks of the Abyssmian Mountains.^ 

Seventh Class Mountains from 12.000 to 10,000 feet high; 

as the Simplon, 11,730 (Alps); Mulhacen, 11,678 (Sierra 
Nevada, << Spain); James's Peak, 11,500 (Kocky Mountains, 
N. America); Maladetta, 11,436 (Pyrenees); Miltsin (the 
highest peak of the Atlas range), 1 1,400 ;^ Mont Perdu, 1 1,275 
rPyrenees) ; highest peak of Lebanon, 11,050 ; Etna,* 10,937 ; 
St. .Gothard, 10,605 (Alps). 

Eighth Class. — Mountams from 10,000 to 8,000 feet high; 
as the highest peaks of the Altai, Carpathian, Apennine, and 
Dofrine Mountains ; Egmont (New Zealand), 8,150. 

Ninth Class — Mountains from 8,000 to 6^000 feet high ; aa 
Mount Sinai, 7,952 ; highest peak of the Blue Mountains 



than 18,000 feet above the sea, and are covered with eternal snow. In 
fact, the name Himalaya, or Himaleh, is merely a Sanscrit term for 
motoyf a circumstance of which Pliny was well aware when he sajs — 
Im'dua incolarum lingua nivosum significante. — M'Culloch*S Die. 
tionary of Geograjihy, [Mount Haemus seems to owe its name to the 
same circumstance ; and Mont Blane is evidently the white or snowy 
mountain. Compare also Sierra Nevada.'] 

A The mountains thus marked (*) are volcanoes. 

** The height of the Abyssinian Mountains has been n«atly exag- 
gerated. Mr. M'Culloch estimates the highest- peaks ca the Samen 
Mountains at from 12,000 to 13.000 feet. 

• Sierra. — This term is applied by the Spanish and Portngnese, to 
BMmntains whose summits or peaks resemble the teetii of a taw ; and 
Nevada means snowy. See preceding note on Himaleh. 

* Miltsin is about 27 miles S.E. from the town of Morocco, The 
hd^ of Mount Atlas also has been greatly exaggerated. . 
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■hlra, «iiil tturtlmniptoniliire, or of chalk. liltC Uie liiUi in 
Wili.h'iv. TltrkKliirv. mid ilampBiuiv. or of cli.j, like tbosa 
nimiit i^nilon, it U quite cerliuD that the; iTiUdiitiun nether 
mnl nnr WmiI. nor liny Talnable niinwnl whMsoerer. Bnt on 
tlw nilneniliretilthuf HOuuntry, tuid puticularlj on itsbitviiig 
cold or not lik*li>g il, ilepciiiU the nature of the employment 
of It* Inhabit nil t«. ManunHitoriea are sure to follow coal; 
yrUvrm* In M lliOM dlacricta of England *heti thore is no 
niHl, tlinl in, la all ttie cuuntiea to tlie souCh-enst of a lioH 
ilpiiwii friini th« Wkih in LinDolmhire to Plymouth, there ar^ 
pciK.-) iilly aiHiikltiB, no inaniifantorios. but the great bulk of 
IliK |iL<i i'ln iiru um[iloyod lu agrinulturo. 

■' Tliiin. ilidn, nn iho dlrectiou and cotnpositia) of the hiUi 
<>f noiiiiiitry. dppimtl. flrft ofiitl, the size smdchu^ictersof iti 
rlviir*. Oil Uie rhnractcr of its rivers depend the situation 
anil liii]Kii'ttini!(i oTiti towns. Hnd its frreaicr or leas fitellitiat 
for liiUiriml nuuiiiiuiiioation and fordgn trade. And again, on 
llw r<'iii|HH>ltIuii of th« llllla. dt-|<enil the employment of thfl 
li(tii|>lu, tliulr uumbur on h |i>vvn siiacv. and in n great degree 
Ihi4r iIbW of uiurnl*. iutuUiijcnce, anil political indepei]> 

To iliclllteta thu study of this important bnncli if Gm- 

Wftph/, wo liavd iirrnnitwl and cijIssed "'— — *■- '— ■' - 

Ulna iif tJiA (tlotio, in thn nrder of their iiim.ii u>.^ - "- 

ihii lieit mui iiiott nioniit auth»rItieB, ld««« ^l.-n i"I>I<-'d 

Mm sxtJniaMtl lengtii of ibt prinoi 

tiiii][«ii. 



|,Ufill7.l'.,',i,rn,'tr.li 
»TI.-(.U..I.^(.\ 



'■""imm,. 
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JjBtnaico), 7,378; Mount Tsuru^, 7,715; Olympus, 6,flCWi 
Ldara's ee$3c, (Coylon.) 6,S50j Mount WaEliiugton, (Alle- 
eluuliCB,) 6,saO; bjghest peaks of tiie CeveimeB and Auvergne 
MounttiiiiB, 6,HKi rPrance). 

TbifA Claa MoontaiDB from 6,000 to 4,000 feet high ; H 

PamanuB, 6,e£0 ; Mount Ida, b,a00; Mount Felion, &,2()0; 
Mount Heda,* B.OlOi ndicon, 4,650; BeaNe™ (GrampUm), 
4,310 i Cairn Oorm, 4,060i Mount Otter, 4,350 (AUegl;Buies)-, 
MountsJas of Yeneza^ 4,50a, 

EleiiBiih Claai Mountaina from 4,000 to 3,000 feet high ; 

u Vesuvius,* 3,976 ; Table Mountain (Africa), 3,582 ; Snoir- 
dcD (Wales), 3,fiTI : Miigillicuddy'a Rueki.. 3,410; Ben Lo- 
mond. 5,262; lIelTell7D,3,05S{ Bkiddaw, 3,0SS(Comberlaad). 
Tanl/th Cfam. — Uountmni from 8,000 to 2,000 fuel high; 
, Bi the Wicklair Mountains in Ireland ; T)iana's I'uak (St. 
Helena), 2.710; Mount Carmei, 2,250; Mount Tabor, 2.053 
. (FidGStuie;. 



■ Bighcst ascent in a balloon, (M.M. Biot aa3 Guy Luiiac, 
tt I'aris, in IB04,)_aa,90O feet. 

Elevation altaincd by M. Bouaaingault and Colonel HatI, on 
Cbimborazo, in 1831, the greatest terrestrial heigbt yet aa- 
iKin)plished^l9,69D feet. 

Elevation atuined liy M.M. de Ilumboldt and Bonpliuid, on 
0\e some mounlain, in 1803 — 10,333 feet. 

Highest flight of the Condor on Che Andes — 21, 

'I'lie farm of Antisano, on tlie Andes, the highest 
Icbabit^ by man — 13,435 feet. 

City of Quito, in iioutb America — 9,630 & 

Santa i'e de BoKoia (Colombia) — 8,616. 

Convent of St. Bernard (AJiiB)_8,60ti, 

City of Mexico (Mexico)— 7,600 feet. 

Lake of Titicack (BoU via)— 13,795 feet. 



E«^* 



1^ Andes, the Cinlillerus or Mexican, 
MouuUJQfl, upn-ards of 1(J,OUO 

The Altai Mountains, &.noa. 

The MountainB of the Moon, probably 2.000. 

TliB Ural, Atlas, and Uimaleli ranges, about 1 ,600 miles. 

llie Itofrine Mountains, about l.ooo. 

The Caucasian range, tiie Alps, and tlie Apenniues, from 
TOO to eoo each. 

The Carpathian Mountains, about 600. 

The Pyreiieea. about 360^ 
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PLAINS AND DE8I»T8. 

When the earth^s surface appears to odj considerable 
extent level, or even sliglitlj ondulatmg, it is called a plain. 

Plains, according to the nature of the climate and soil, 
are either fertile or unfit for cultivation. In the British 
Islands, there are specimens of both kinds ; of the latter , 
in our bogs, morasses, and heaths. But it u onlj in conti- 
nents that we are to expect plains hundreds of miles in 
extent. The north and north-east of the European continent 
consists of. With few interruptions, one immense plain. This 
vast tract, which extends n*om the shores of the Grerman 
Ocean to the base of the Uralian Moimtains, comprises the 
Netherlands,* Denmark, Northern Grermany, and almost 
all European Russia. The only elevations of note bj which 
the surface of this vast plain is broken, are the Valdai Hills 
in Kussia, the highest of which do not exceed 1,200 feet. 
But, with few exceptions, such as the steppes^ of Russia, the 
putzat ^ of Hungary, and the marshy ' and sterile tracts which 
are found in every country in Europe, particularly in those 
which border on the Baltic Sea and German Ocean, the 
European plains are fertile and cultivated. There is no 
plain in this continent of sufficient wildness and extent to de- 
serve the name of desebt. It is (mly in the other great divi- 
sions of the world that deserts^ properly so called, are found. 

The largest and most remarkable desert in the world, is 
the Sahara, or great African desert. It is, as its name im- 
ports, a vast sea of sand. Like the sea, too, its siirface, when 
Agitated by the winds, rises in waves, sometimes mountain- 

* Netherlands, that is, low, or rather lotoer lands ; nether being the 
eomparative of neath, as in henecUh. The word HOLLAND has a similar 
ngnification, namely, hollow, or low land. 

k The principal m Europe are, the steppea of Ryn, between the 
Volga and the Ural river ; and the steppes of the Volga, between tlwt 
river and the Don. Siberia, or Asiatic Russia, also abounds in steppes. 
It is remarkable that some of the steppes have, from the beds of sand, 
marine shelU, and pools of salt water which tiiey eontain, all the ap. 
pearance of the bed of the sea. 

« PuizaSf a marshy and swampy tract of country between the rivers 
Theiss and Danube, the extent of which has been estimated at 2,425 
square miles. The ip-eat plain of Hungary, in which the putzas occur, 
is larger than the whole of Ireland ! 

' As the Pontine marshes, the Campagna di Roma, and the Tuscan 
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Ugh ; nlili:}], sa they i>flen n. 
been known to overwhelm i 
Sometimes the sands &re robed by wbirlwlods in the form 
of water-spouts, or moving pillars, whose tops reach almort 
to the clouds. IVentj or thirtj of lucb pillars have beea 
seen at once, moving m the same direction; and when they 
PU*e seen bstweea the epectator and the rising sun, Lbeir ap- 
pearance b enblime and terrific beyond conception ; for as 
Lis raja pass tUrongh then, thej resemble iramenae movina 
pillars of fire I' In fact, it ia nmch more difficult and much 
more dangerous to cross the sea of sand Lban it is to cross 
the Pauifiu Ocean, which extends over half the globe. Nor 
would it l>c pusuible to cross it, but for the oasei, or fertita 
spots, which are met irith here and there, like islaads iu the 

lh« tahti iilei 

Thai vaidjuil riu aioid th« Ljbiia wild. 



as they havn been beautifullj called. And here, too, they 
lay in fresh supplies of water, which is carried for the use 
of the caravan in large leathern bottles. The want of wat«r 
ia the great dajiger to which caravans are exposed ; for their 
entire stock is sometimes lirled up under the parcbing io- 
fluenee of winds' peculiar to the desert, Wlien this occurs, 
Dniess a fountain is at liand to afford them a fresh supply, 
both men end camels die from thirst.'< It sometimes happens, 
too, that they find the fountain from which thcv expected a 
£apply of water dried up under the s^inie influences. In 
1805, a carayan proceeding from Timbuctoo to Tafilct, not 

> Ai ID the ocean nothiop ii lean in the horiiDn lot an alpuse af 

•miiLis gf luid ; ud ag the umdi'ue conEtantLy ihiftlng, then are do 
permanent loDd-markB u guids [nrellsn in their conns. Tbcy an, 
IhofefofB, Dhligod to direct Iheir coune by the compatt ai the itan, ai 



smpared th« miei to Ihs : 



1 the leonard't 
them, is evidcnlN 
^ deiBtU b; vbiA 



m. See page 96. 

>, lh« Udell ate killed bt th* uks el the little 
Id tbflir iftimarhi _ 
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having found water at a resting-place, the whole persons- 
belonging to it, 2,000 in number, with about 1,800 camels, 
perished miserably ! 

The deserts ef Arabia, Sjria, and Persia, are Saharas on 
smaller scaler. We need not, therefore, stop to describe 
them. One distinguishing feature of the great desert in 
Persia is, that many parts of its surface are covered with 
sali&e incrustations, from which circumstance it is called the 
(xreat Salt Desert The natives call it the Deria Kuveer^ or 
salt sea ; and the sandy wastes they call sa^ra. The Great 
Salt Desert is upwards of 700 miles in length.^ 

In llittdostan there are extensive sandy deserts between 
tin Indus and the brandies of the Ganges ; but they are not 
of so desolate a character as those which have been described 

In Central Asia, which consists of an immense plateao 
er TABLB-ULKD, IS the great desert of Gobi or Gobi ; in the 
middle of which is the Shamo, or »ea of sand. The length of 
the great desert of Gobi is about 1,200 miles, and the breadth 
from 500 to 700. Through the middle, for the whole of its 
length, extends the Shamo, or sand sea, varying in breadth 
trom 150 to 250 miles. The great elevation of this desert, 
and its greater distance from the equator, preserve it from 
the scorching heats of the sahar-as of Africa and Arabia ; but 
It is equally destitute of vegetation and water, and camels 
only can be used in crossing it. 

tn America there are inmiense plains and ext^isive deserts. 
The vast tract included between the Rockv and Alleghany 
Mountains on the one hand, and the Gulf of*^ Mexico and the 
Great Lakes on the other, may be regarded as one immense 
plain. The southern portion of this vast plain is exceed • 
mgly fertile, but the western and north-western parts of it 
abound in deserts, savaitnahs, and prairies. In the western 
part of this plain, between the Ozark and Rocky Mountain^ 
IS the great American Desert. Its average breadth is about 



* It commenceB on the north at the haie of the Elhurz monnta'ji, in 
about the 36th degree north latitude, and uniting with the desert of 
Kerman, extends south to about the 30th d^ree ; on the other hand, it 
extends from about the 51st to the 60th degree of longitude, occupying 
all the central and eastern parts of the country. It uta a few oases, or 
fertile spots, but they do not amount to five per cent, of its extent. -* 
lf'Cuux>CB*s Dictionary (/ Geoyafhy, ^ 
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400 miles, and it extends aloi^ the base of the Hocky Moun^'' 
tains as far as we have any acquaintance with that ranges 
That portion of it which is traversed by the Platte rlTer luui, 
it is said,* a strong resemblance to the barren steppes of Asia. 
The soil and rocks are saline, and incrustations of salt often 
appear on the surface, and the plants are such as are usually 
found in saline tracts. Trees and forests are almost unknown. 
This waste is scorched in summer by the rays of the suUi 
and chilled in winter by freezing winds from the mountains 

The savannahs and prairies are generally covered with a 
species of coarse grass, which often grows to the height of a 
man.^ They are numerous in the states which border on 
the Ohio and Mississippi rivers, particularly between the 
latter liver and the Rocky Mountains ; and in the western 
part of the state of New York, several prairies of small 
extent occur. The other vast plains in America, are the 
basins of the Amazon, the La Plata, and the Orinoco. Jn 
these plains extensive savannahs occur. In the rainy season 
fchey are clothed with vegetation and verdure, but in times 
of drought they assume the appearance of deserts.* In 
Venezuela they are called llanos, and in Buenos Ayrei^ 
PAMPAS. The llanos of Venezuela extend 200 leases along 
the Orinoco river, from its mouth to the foot of the Andes; 
and the pampas of Buenos Ayres stretch out to an immense 
extent between the Paraguay river and the Andes. Im- 
mense herds of wild cattle range over those boundless plains. 

Among the plateaus or table'Jands in America remarkable 
for their height, may be mentioned that of Titicaca,^ which 
comprises an area of 18,000 square miles, with a mean eleva* 
tion of 13,000 feet above the level of the sea. The populous 
and well-cultivated plateau of Quito is elevated about 9,600 
feet ; and the extensive plateau or table-land of AnahuAC, in 
Mexico, from 6,000 to 9,000 feet 

» Woodbridge's G«offraphy. 

i> The Baraimahs aod pndriei, particolarlj about tha Bod^ Moim- 
taliu, abound with herds of bisons, &e. 

o There ii somethinff awfttl, but nd and gloon^, ia the tmiform 
aspect of these steppes (of Yeneznela). Every thing seems motionlesa. 
I^e pkins all anmnd us seem to ascend towards the sky ; and the vait 
and profound solitude appeared to our eyes like an ocean oovered with 
▼^nre. The first aspect of the llanos excites searcelj leif astoniall" 
OMnt than the lofty peaks of the Aadea. — Hdmbolds. 

« TUicaca, partly m BotiTia and patOf ia Fonu 
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CHAPTER Vn. 

JUYEBS AJXD I4AKSS. 

R1YEB8, fts was shown in the preceding chapter, have their 
origin in mountainous and elevated regions.* 

The magnitude and character of rivers, generallj speak- 
ing, depend upon the elevation of the mountains from which 
they derive their source, and tHe extent and nature^ of the 
country drained bv them and their tributaries. This will 
be eviaent, if we look at the basins, or extent of country 
drained by the American, and other great rivers, as repre- 
sented on globes and maps. The extent of country dramed 
)>y the Amazon and its branches, is nearly equal to the whole 
continent of Europe ; and ihe basins of the Mississippi and 
XiS Plata are also of vast extent, though neither of them 
amounts to half the magnitude of the basin of the Amazon. 
It 18 almost unnecessary to observe, that the mountain- 
ranges from which the j^at rivers of America derive theii 
sources, are the most extensive, and among the most elevated 
in the world. In the Old World also, it will be found that 
the great rivers have their origin in the principal mountaia- 
ranges." 

^ dSie velocity of rivers is, generally speaking, in propor- 
tion to the declivity of the ground over which they now. 
When thev meet witli sudden declivities, rapeds are formed ; 
when with abrupt or precipitous descents, cascades and 

CATARACTS. 

The velocitv of rivers is also accelerated by the quantity 
or volume of the water which they convey. Hence, the 
deeper a river is in proportion to its breadtn, the quicker is 
its motion ; for the greater will be the pressure ot the par- 
ticles of water from behind, upon those that precede. In 
fact, it is the pressure of the particles of water upon each 
other, not only from behind, but from above ^ also, ^at 

*t 11 ■ — ^— ^— 

* Some riven are at enee fonned bj the oyeffiowingfl of lakes. 

• ^ Nature of tke eountrj — that ia, acoordisg to the humidity of the 
soil and climate. 
« See page 71 for examplet. 

* The pressure of the particles from above, or. In other words, the 
farce of gravity alonOf will cause water to flow in a horiioatalbfd. Hence, 
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often carries rivers along level and extensive plains. Thus 
the Amazon, for the last :200 leagues of its course^ has a 
descent of only 10| feet, that is ^th part of an inch for 
ever^ 1,000 feet of that distance. And the Paraguay, for a 
considerable part of its course^ descends only ^jva of an 
inch in a mile. 

Most of the large rivers discharge their waters into tha 
sea by several mouths ; as the Nile, the Ganges, the Volgai 
the Niger, the Orinoco, and the Rhine. Some have only 
one mouth, as the La Plata, and the St. Lawrence. The 
mouth or estuary of the La Plata is 150 miles wide I 

Some rivers are subject to periodical floods ; as the Nile, 
the Ganges, the Indus, and the Mississippi. Those floods 
are produced by the heavy rains which fall during the wet 
season, particukrly in the torrid zone, and bv the annual 
melting of the snow on the moimtains firom which the rivera 
derive their sources. The annual overflow of the Nile was 
considered a mystery by the ancients, because, in Egypt, no 
rain ever falls. But — "Nature well known, no prodigies 
remain,** — the periodical overflow of the Nile la no longer 
considered a mvstery. 

The floods of rivers, particularly in the torrid zone, axe 
often most destructive to life and property. The great flood 
of the Ganges, in 1822, destroyed, it was estimated, firam 
50,000 to 100,000 persons, and swept away several entire 
villages. At the same time, these floods serve to irrigate 
and fertilize soils, which would otherwise be sterile and un- 
productive, by spreading over them deposits of vegetable 
mud and slime. It is thus that Egypt is rescued by its 
noble river from the sands of the Lybian desert ;* and to 
the gladdening and happy effects produced by its floods, the 
ancient Euphrates is maebted for its name.^ 

CLASSIFICATION OF RITEBSb 

The principal bivebs in the world may be divided into 



the Telocity of the water in a river or canal may be accelerated l»y 
mcreasing the depth, without adding to the breadtii. 

* The NUe, which marks the extent of fertility by the meaanre of its 
hiandation8.---GiBBON. 
^ From a Greek word, which signifies to make glad, 

SpanuB In agros, 

/Wf tUr Euphrateib Pbaric tim Aisgitur unda.— Lugaii, 
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v&t CLASSES, according to their length,' as in the followinjj 
table : — 

First Cfas*.-— Rivers between 3,000 and 4,000 miles long ; as 
the Amazon, 3,350; the Mississippi, with the Missouri, 4,000. 

Second C/ass.— Rivers between 2,000 and 3,000 miles long; 
as the Yang-tse>kiang or Eiang-ku, 2,900 ; the Nile, 2,750; 
the Hoang-ho, 2,630; the OM, 2,550; theTenessei, 2,500; 
the Niger, 2,300; the La Plata, with the Paraguay, 2,300; 
the Volga, 2,040 ; the St. Lawrence, (from Lake Superior), 
2,000; the Mecon or Cambodia, 2,000; the Arkansas, 2,000. 

Third Cfoss. —Rivers from 2,000 to 1,500 miles in length; 
as the Amour or Saghalien, 1,900; Mackenzie's River, 1,900 ; 
the Danube, 1,800; the Orinoco, 1,800; the Madeira, 1,800; 
the Euphrates, 1,800; the Indus, 1,700; the Ganges, 1,650; 
tiie Brahma-putra, 1,600; the Irawaddj, 1,600; the Rio Bravo, 
or del Norte, 1,500. 

• Fourth C/as«. —Rivers from 1,500 to 1,200 miles in length; 
as the La Platte, Red River, Columbia, Nelson's River, and 
the Tocantins, about 1,400 miles each; the Ohio, 1,200; the 
OxusorJihon, 1,200. 

Fifth Class ^Rivers from 1,200 to 1,000 miles in length; as 

the Dnieper, 1,100; the Don, 1,040; the Tenessee, Yellow, 
Stone River, St. Francisco, Colorado, Uraguay, Pilcomajo, 
and the Parana, about 1,000 miles each. 

Sixth C/ass.— Rivers from 1,000 to 800 miles in length; 
as the Sihon or Jaxartes, the Senegal, and the Tigris, about 
950 each; the Gareep or Orange River, 900; the Sutledge, 
900 ; the Meinam or River of Slam,. 850 ; the Rhine, 840 ; the 
Magdalena, 800; the Godavery, 800. 

Seventh Class, — ^Rivers from 800 to 600 miles in length ; as 
the Jumna, 780; the N. Dwina, 750; the Gambia, 700; the 
Dniester, 700; the Elbe, 680; the Vistula, 650; the Susque* 
faanna, 620 ; the Loire, 620. 

Eighth Class ^Rivers from 600 to 400 miles long; as the 

Oder, 580; the Theiss, 570; the S. Dwina, 570; the Tagus, 
550; theNiemen, 515; the Meuse, 511; the Bog, 470; the 
Rhone, 460; Guadiana, 460; the Seine, 450; the Save, 450; 

* The authoritieB are no more agreed about the lengths of rivers, tha& 
thay are about the heights of mountains. Nor is it to be expected that 
they should ; for the sources of many of them are still unknown. Ex- 
cept for the European rivers, the lengths given are, for the most part, 
mere estimates. The learner should be required to trace these n\en 
OB the maps of the countries through which they flow, from their 
mouths to tneir sources ; noting their tribviaries^ the towns built upoa 
mism, &c. See note % page 62. 
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ihe Weser, 440 ; the Pruth, 430 ; the Po, 410 ; the Bovr^y 
410 ; the Ebro, 400 ; the Garonne, 400. 

Ninth Class. — Elf era from 400 to 300 miles long; as the 
Connecticut Rirer, 380 ; the Drave, 880 ; the Guadalqniver^* 
340; the Delaware, 320; the Hudson, 300; the Glonrnieiiv' 
300 ; the Majne, 300 ; the Tomea, 300. 

Tenth Class. — Kiycrs from 300 to 200 miles in length; M 
the Thames, the Shannon, the Seyem, and the Tiber, about 
200 miles each. 

LAKES. 

Lakes maj be classed into foub distinct kinds. The 
first class consists of those which neither receive nor give 
out streams of water. Lakes of this class are usually very 
small, and are supposed to be the craters of extinct Tolcanoes. 

The second class consists of those which receive no nmning, 
water, but which sive out rivers or streams. Such lakes 
are formed and fed bj springs and internal reservoirs. 

The third, and largest class of lakes, consists of those 
which both receive and give out rivers or streams of water 
as the great American lakes ; the lakes of Ladoga, Onega^ 
Constance, Baikal, &c. Several lakes of this kind may mi 
considered as expansions of the rivers which flow through 
them. The great lakes of North America, for instance, maj 
be considered as expansions of the St. Lawrence; Gtmeva. 
of the Rhone ; Constance, of the Rhine ; Lake Dembea, of 
the Abyssinian Nile ; Loughs Allan, Ree, and Derg, of the 
Shannon. 

The fourth class consists of those which receive Btresnifli 
and oflen large rivers, bit which have no visible outlet ; 98 
the Caspian Sea, the Sea of Aral, and Lake Tchad, in 
Africa. The superfluous waters of such lakes are earned 
off, either by evaporation or by subterranean channels. 

Lakes of the fourth class are usually salt, as the Caspian 
Sea, the Sea of Aral, and Urumea, one of the largest lakes 
in Persia. In hot countries, and in the dry and desert 
regions of Asia, Africa, and America, salt lakes are often 
found, which, evaporating during the hot season, leave saline 



* Guadalgmver, the ancient Boetis. The Arabs gave it this aamf^. 
which means the great river ; for so it must have appeared to tbtuu 
In the arid plains of Arabia tiiere are no rivers deserving the 1 
oor in Northern Africa, from which they passed over intoSpain* 
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incnutations npcn their beds, bj irlilch the natives nrs 
ftbundanti J supplied irith suit. 

Some lakes contain natron or loda, nhicb collects on the 
bottom. The most celebrated are the six Natron lakes al 
Egypt, which furnish large quantities for commerce. In 
' Idaracaybo (South America) mere is a lake which deposits 
more than l,0001bs- in two jears, which is taken up from 
the bottom bj Indian divers. There are some lakes of this 
nature in Hungary. 

Some lakes appear and disappear periodicsllj; as Lake 
Cirknitz in Illjna, and Lake Xarajes on the Fars^aj 
river. The taHer, from this circunutance, has been ofl«n 
drawn and effaced on tite maps of South America. The 

Spearance and disappearance M inch lakes are produced bj 
) increase or dinunution of the sources frcnn which thej 
derive their waters. 

We shall conclude this chapter by giviM the «. 
areas of the principal lakes in the world, in English m 
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CHAPTER VrCL 



TIDES Ain> GURBENT8. 

Tides, or the alternate flowing and ebbing of the sea, axe 
produced by the attraction of the moon and sun, but prin- 
cipally by the attraction of the moon. For the moon being 
so much nearer to the earth than the sun, has a much greater 
attractive influence on its waters than the sun. 

The ancients looked upon the flowing and ebbing of the 
tides as one of the greatest mysteries in nature; and but for 
the more than human intellect of Newton, it is probable 
that it would have remained a mystery to this day.* 

The phenomenon of the tides has been observed in every 
part of the earth which is washed by the sea. For about 
six hours the sea gradually swells, so that it enters the 
mouths of harbours and rivers, and comes nearer to the 
coasts. This is called flood tide. For about twelve 
minutes it rests or remains in equUibrio ; during which it is 
said to be high water. It then begins to ebb, and continues 
to do so for about six hours, when it pauses again for about 
twelve minutes; during which it is said to be ix)W wateb. 
It then be^s to flow again for six hours ; and so on, alter- 
nately . Ilence, in every twenty-four hours and fifty minutes 
there are two tides.** m 

The continual flowing and ebbing of the sea, combined 
with the WAVES which agitate it, and the cubbents which 
run through it, keep its waters in constant motion, and thus 
prevent them from becoming stagnant and corrupt. But 

* Galileo, Descartes, and particularly Eelper, made some succewfol 
approaches towards ascertaining the cause. That the tides had some 
connexion with the moon was natural to suppose, for they were ob- 
served always to follow her motion. The moon comes every day later 
to the meridian than on the proceeding day, hy about 50 minutes ; and 
the tides in every part of the world happen exactly so much later every 
day, as the moon comes later to the meridian. 

*> If the moon were stationary, the same part of our globe would re- 
turn under it every 24 hours, and there would, in consequence, be two 
tides every 24 hours ; but while the earth is turning once upon iti axis, 
the moon moves forward in her orbit 13°, and hence it takes the eardi 
about 50 minutes more to bring the same meridian under or opponte to 
the moon. 
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tlie SALTNEss of the sea, whicH is found to increase in warm 
climates where it is most reqmred^ contributes chiefly to pre- 
serve its waters from putrefaction.* 

The tides, as we have stated, are produced principally by 
the attraction of the moon. As the earth turns round on 
its axis it presents every part of its surface, in succession, 
to the moon, which, from the nature of attraction, exerts a 
greater attractive influence upon those parts of the earth's 
surface that are turned towards her, or nearest^ than upon 
those that are turned from her, or most remote. Hence, as 
seas pass under the moon, the fluid particles of which they 
are composed, being more easily separated and attracted 
than particles of earth, are drawn more strongly towards 
her, which causes them to swell and flow, till the impulse is 
overcome by the attraction of the other watery particles, as 
they are brought by the rotation of the earth, under the 
more direct influence of the moon.** 

While the water is thus attracted and heaped up on the 
ade of the earth which is nearest to the moon, it is at the 
same time equally elevated on the other side of the earth 
or the side which is farthest from the moon ; and hence there 
are always two tides at the same time, one on the side of 
the earth next to the moon, and the other on the opposite 
side. 

* If the waters of the sea hecnne stagnant and corrupt, the earth 
would be rendered uninhabitable ; for the atmosphere, instead of beinc 
purified, as it now is, bj the perpetual agitations of the ocean, would 
be polluted by the exhalations arising from it, and thus unfitted for 
animal and vegetable life. 

See Coleridge's Ancient Mariner, for a touching and most poetical 
picture of the effects produced by a long calm within the tropics. The 
lollowing verse is quoted from memory : — 

'* The very deep did rot— alas ! 
That erer this should be ; 
And slimy things did crawl with legs 
Over the slimy sea." 

^ The tide is not at its highest when directly under the moon, but in 
two or three hours after ; and often, according to the obstructions it 
meets with from projecting coasts and in narrow channels, it is not 
high water till after the moon has passed the meridian several hours. 
But even where there are no interruptions, as in great oceans, it is not 
high water till the moon has passed the meridian two hours or so ; for 
the waters continue to accumulate till the moon, by an overcoming im- 
pulse, draws them away. Compare the facts stated in note, pa^e 3U 
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Hiat the moon shonld attract and raise up the waters of 
the earth that are under her, is easj to conceive ; but that 
the same cause should, at the same time, raise them up on 
the opposite side of the earth, seems stranee and incredible. 
It is, however, perfectly true, and is easily demonstrated.^ 
The general prmciple is, that as those parts of the earth 
which are nearest to the moon are more strongly attracted 
toAvards her than the parts which are most remote, the ua 
which covers the surface of the earth on the side farthest 
from the moon, is less strongly attracted than the land which 
is under it, and which is consecjuently nearer to the moon. 
Hence, the body of the earth being more strongly attracted 
than the waters which cover its side farthest from the moon, 
is drawn away from these waters, and the same result is pro- 
duced as if tliey had risen in tides. 

The following diagram will give a clearer conception of 
the causes of the tides than any thing we can say on the 
subject. To simplifj^ the matter, let us suppose the eard) 
to be a regular ana uniform sphere covered with water; 
and if there is ne attraction or mfluence from any extemaF 
Vody, tibe water yr^ill, in obedience to the laws of gravita- 
tion, arrange itself regularly and uniformly around the 
earth, forming a coating like the rind of an orange, and 
every where of the same depth. Now, let us suppose that 
the earth is brought under the attractive influence of an 
external bod>, like the moon, art the effects which we have 
already described will be i»roduced. 



^ 



M 




In the above diagram, A. B D C is the earth, M the moon, 
and S the sun. At A and B the waters on the side of the 
earth nearest and farthest from the moon, are heaped up or 
elevated, and it is high water in both places. But at D and 
C it is low water ; because the elevation of the waters at A 
and B causes a corresponding depression of the waters at 
the intermediate 2)arts ot the earth, D and C. 
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At the new and full moon the attraction of tlie sun i§ 
added to that of the moon, and the tides are in consequence 
raised higher; but when the moon is in her quarters, tho 
attractions of the sun and moon counteract each other, that 
is, they act in different directions, the attraction of the one 
raising the waters, while that of the other has the effect of 
depressing them, and lower tides than usual are produced. 
Hie former are called spring, and the latter, neap tides. 

In the preceding diagram we have spring tides, because 
the sun and the moon combine to raise the waters on the 
Bidp of the earth next than, and consequently the waters on 
the opposite side also. And at full moon the same result 
will be produced, though the sun and moon are attracting 
different and opposites sides of the earth ; for, as we have 
seen beJR)i*e, when the waters are raised or depressed on one 
nde of the earth, they are equally raised or depressed on 
the opposite side. 

In the following diagram, neap tides are represented. 
M is the moon in one of her quarters ; and it is evident 
tliat her power to raise the waters of the earth at B is 
eoiinteracted, and lessened by the attraction of the sun at 
D, which prevents the waters from falling so low there, and 
consequently from rising so high at B. At the first and 
third quarters of the moon, therefore, the tides are neither 
80 high at high water, nor so low at low water as usual; 
while at new and full moon they are higher and lower than 
*isuaL 




The influence of the moon, like that of the son, is greater 
near the equator, and iho tadea are eooflequecdy nigher 
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in that direction, and lower towards the poles, near which 
they are scarcely perceptible. 

In oceans and large open seas, the tides rise at regular 
periods, and not higher than one or two feet; as in the 
islands of the Pacific Ocean. But when they are inter- 
rupted in their course by coasts and headlands, or by pass- 
ing through straits and channels where they often meet with 
opposing currents, the time at which they occur* is retarded, 
and the height to which they attain increased in proportioa 

In inland seas and lakes, as in the Baltic and Mediter 
ranean, the surface is so smail,^ comparatively speaking, thai 
it is all equally attracted at the same time, and there is 
scarcely any tide perceptible. But in bays, harbours, and 
seas open in the direction of the great tidal currents from 
oceans, as in Baffin*s and Hudson's Bays and the Bed Sea, 
there are regular, and often very high tides. In the British 
Channel the tide sometimes rises forty or fiftj feet ; and in 
the Bay of Fundy it rises sixty, and often so rapidly that 
eattle feeding on the shore have been drowned before they 
eould escape. At the mouths of large rivers opening in ihk 
direction of the tidal currents, as the Indus and Gai^efl, 
tides often rise to the height of thirty, and even forty reet| 
and sometimes with destructive rapidity. 

CURRENTS. 

The CURRENTS of the sea, which run through it in different 
directions, and with different de^ees of rapidity, contribute 
to keep its waters in constant circulation. Some appear to 
be permanent and regular, like the great equatorial and 
polar currents ; while others, like the causes that produce 
them, are subject to change and irregularity.*^ 

The great equatorial current, which flows constantly 
from east to west, for about thirty degrees on each side of 
the equator, is the most regular and the most extensive 



* Wintit also often i»t>duce irregolaritleB in the time and lieiffht ai 
tides. 

^ The contributing, and indeed chief causes of the almost imper- 
eeptible tides in the Mediterranean and the Baltic, are the narrowness 
of their entrances, and their not being turned in the direction of the 
main tidal currents. 

« Such as a gale of wind ; a change in the temperaturey or in the 
saltness, between two parts of the sea^ &e. 
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current in the ocean. In the Atlantic Ocean, within the 
tropics, it begins to be felt near the coast of Africa. On 
reaching the eastern projection of South America, it divided 
into two branches or streams, one of which flows along the 
coast of Brazil, and passes into the Pacific Ocean through 
the Straits of Magellan ; the other proceeds to the north- 
west, and turning into the Caribbean Sea, passes into the 
Gulf of Mexico through the straits formed by the western 
extremitj of Cuba and the peninsula of Yucatan. Here, 
afler following the bending of the coast from Vera Cruz to 
the mouth of the Bio del Norte, and thence to the mouths 
of the Mississippi, and along the western coast of Florida, it 
rushes with great rapidity through the Gulf or Strait of 
Florida, under the name of the Gulp Stream, so well 
known and so useful to mariners. The re-action produced 
by striking against the coasts of the Gulf of Mexico, the 
immense quantity of water added to it by the great rivers 
which discharge themselves into that guli', and the narrow- 
ness of the channel by which it escapes, all conjoin to in- 
crease the velocity of the Gulf Stream. After passing 
through the Bahama Channel, it turns to the north-east, 
and flows along the coast of the United States" with dimi- 
nishing velocity, till it strikes against the southern shores of 
Newfoundland. Here it changes its course to the east- 
south-east, about as far as the Azores,^ where turning more 
and more to the south, it flows along the coasts of Lurope 



* The velocity of the Gulf Stream, in issaing from the gaU, is about 
five miles an hour ; and along the coasts of Georgia and uie Carolinas, 
from three to tvro miles an hour. Its distance from the shore here is 
about 70 miles, but it recedes gradually from it as it proceeds north- 
ward. Its general breadth is about 60 miles, but it also increases as it 
moves northward. As it proceeds to a colder climate, it is easily dis- 
tinguished by the beautiful blue colour of its waters, its higher tempera- 
ture, and the exhalations and fogs which arise from it, particularly near 
Newfoundland. 

b About the end of the fifteenth century, before the discovery of 
America, two bodies belonging to an unknown race of men were cast 
by the Gulf Stream on the coast of the Azores. This circumstance, it 
is said, strengthened Columbus in his belief regarding the existence of 
a western continent. The productions of tropiod America have often 
been cast upon the coasts ot Norway and Scotland ; and in one instance! 
the mast ot a vessel burned in the West Indies was cast upon the 
Hebridti, 



^ INTJ^ODUCTIOH TO GEOORAPHT. 

and Africa m the direction of the Canaries, till on reaching 
the parallel of Cape Blanco, it completes its grand tour of 
the Atlantic, by mingling its waters with the great western 
or equatorial current, from which it originally proceeded, 
and with which it again sets out in the direction of America. 

In the Pacific Ocean the great equatorial current moves 
with great regularity, from Sie western coast of America to 
the eastern coast of Asia and Kew Holland, and is of great 
advantage to navigators m that direction. Arriving &ere, 
it is interrupted and divided into several distinct currents « 
which render navigation difficult and dangerous among the 
numerous islands lying between New HoUand and the con- 
tinent of Asia. A large portion of it moves round the 
southern extremity of Kew Holland, producing the stronff 
currents that are met with in the straits between thftt island 
and Van Diemen's Land ; and coasting along, it gradually 
resumes its western tendency in the direction of Madagascar 
anfl the coast of Africa. 

The great polar currents flow from each of the poles in 
the direction of the equator. It is owing to these currents 
that immense masses of ice are carried from, the polar to \bo 
iiCmperate regions, which render navi^tion so dangerous in 
the northern parts of the Atlantic Ocean, particularly in 
foggy weather.* And Captain Parry's celebrated attempt 
to reach the north pole by means of boat-sledges and rein- 
deer was frustrated by the prevalence of the polar currents. 
He found that as they advanced over the fields of ice to the 
northward, they were actually carried at a quicker rate to 
the southward.^ 

If from the middle of a tub filled with water yon take up 
the full of a quart, for instance, you will observe the water 
rushing from the sides of the tub towards the centre, till aa 
Kjuilibrium or level is produced. This is a familiar illustra- 
tion of the causes which produce the currents of water from 
the poles towards the equator. The great quantity of water 



• Immenie manes of iee are sometimes met as low as the 45& and 
even the 40th degreei of latitude. 

k It 11 owing to these eorrents that pine trees in great numbers are 
frequently east upon the northern coast of Iceland which sunply the 
mhahitants with much of tbf>:r fuel, TI ese pines are brought nj poUa 
onxrents &oro Sih*>ria and North America, 
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raised by eyaporation in the equatorial regions produces a 
deficiency, and destroys the level of *he waters in the middle 
part of the globe ; and hence, from the colder regions, north 
and south, currents flow towards the equator, to supply the 
deficiency and to restore the equilibrium. 

This appears at variance with the description which we 
have given of the western tendency of the waters within the 
tropics; but the following explanation will reconcile the 
discrepancy. The waters, as they advance from the polar 
seas towards the equator, come from regions where the 
rotatory motion of the earth is less,* to those where it is 
greater ; and before they have time to acquire the rapid 
velocity with which the earth moves in the equatorial re- 
gions, they are left rather behind, that is, to the westward ; 
the earth turning round in the opposite direction. Hence, 
as the water does not move eastward along with the earth, 
it will apparently move westv^ard ; and this apparent motion 
will be kept up by the continual arrival of water, to which 
the increased velocity of the equatorial regions has not been 
communicated. 

Contrary currents flowing side by side are often met ; and 
the existence of under currents is extremely probable — that 
is, of currents flowing in one direction on the surface, while 
ftt a greater depth below them, currents flow in dilTerent 
and even in opposite directions. Thus, in the Cattegate, 
one current enters the Baltic along the coasts of Jutland, 
while another glides out of it by the shores of Sweden ; and 
it is thought that the Mediterranean, into which a powerful 
current constantly flows through the Straits of Gibraltar, 
sends back, by under currents, a portion of its water to the 
Atlantic.** 

When two opposing currents of equal force meet, parti- 
cularly in narrow channels, they sometimes, by turning 
upon a centre, assume the form of eddies or whirlpools. & 

» See note, page 37. 

*> In some parts of the Caribbean Sea, where the equatorial cnrrenti 
run strongly, it has been afBnned tliat a boat might be ke])t in a fixed 
position by suspending from it a heavy body at a depth suthcient to 
place it beyond the influence of a current on the surface. In this case 
It is assumed, that the immersed body would be impelled by an under 
and contrary current, in a direction opposite to that of the boat, aad 
with equal lurce. 
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18 thus the celebrated Charybdis, the terror of andffiit 
mariners, is formed ; and the modem, and far more dan- 
gerous Charybdis, the Madstrom on the coast of Norway. 
The power of the latter is such, that ships and eyen whales 
have been drawn in and ingulfed from a distance of two or 
three miles. It roars, especially in storms, with a tremendous 
noise, and its influence is often felt at the distance of nine 
miles. 

The currents of the ocean, by circulating from cold to 
warm regions, not only tend to equalize the temperature of 
its waters, but have a similar eiiect upon the temperature 
of the earth. Extreme cold would render many parts of 
the earth uninhabitable^ but for the milder temperature of 
the adjoining seas. 



CHA.PTER DL 

THE ATMOSPHERE — ITS PBOPERTIES, AND USES. 

The ATMOSPHERE* is that transparent, elastic, and invisible 
fluid which encompasses the earth on all sides, to the height 
of about forty -five miles.** It revolves with the earth round 
its axis, and is carried with it in its orbit or coiurse round 
the sun. The existence of this fluid is essential not only 
to animal, but also to vegetable life. Where it is very rare, 
as on the tops of lofly mountains, respiration or breathing 
b found to be very difficult ; and it is known that if an 
animal be placed within the exhausted receiver of an ur- 
pump, it will immediately die. 



• Atmosphere, that is, the vapour of the sphere. The air was fonueriy 
considered to be an elementary or simple substance; but it is now 
ascertained to be compounded of two distinct and very different ingre- 
dients, namely, oxyqen and nitrogen gas. In every 100 parts of atmot" 
pheric air the constituent parts are, according to Dr. Murray : 

By Measure. By Weight. 
Nitrogen gas or impure air, • 77*5 75*55 

Oxygen gas or pure air, . • 21 '0 23'32 

Aqueous vapour, . • • 1*42 1*03 

Carbonic acid gas, . • • "08 *10 

^ The em(Mi height of the atmosphere cannot be determioed, Vol 
lAove this distance from the earth, it ceases, from ita great nuit7| Ul 
nfleet the rays of light from the sun. 
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Without an atmosphere there would be neither rain nor 
dews to refresh and fertilize the earth. It decomposes and 
dissipates the mephitic or infectious vapours which are 
contmuallj exhaling from the earth; and it is the grand 
agent which, by tempering the extremes of heat and cold, 
renders every clime habitable to man. It is to its reflect- 
ing and REFRACTING powcrs that we owe the morning and 
the evening twilight, and the general diffusion of the sun's 
light over the whole heavens. If it were divested of these 
powers, instead of the gradual approach of night which 
prepares the world for the change, the transition from the 
brightness of day to the darkness of midnight would be in- 
stantaneous. And it is entirely owing to the reflective 
powers of the atmosphere that the sun is enabled to light 
up the heavens. For if his rays were not reflected and dif- 
fused through the heavens, only that part of the sky in 
which he appears would be enlightened, while in every 
other direction, the sky would be as dark a& midnight ; and 
the stars would be visible at noonday. 

REFLECTION — TWILIGHT. 

In the morning, when the sun is eighteen degrees below the 
horizon, his rays pass over our heads into the higher regions 
of the atmosphere, from which they are reflected towards the 
earth. The day is then said to dawn ; and the liglit continues 
to increase till the sun appears above the horizon. In the 
evening, in like manner, we have light from the sun till after 
he has sunk eighteen degrees below the horizon. This light, 
which grows fainter and fainter till it is lost in the darkness 
of night, is called twilight. The duration of twilight varies 
with the latitude of the place, the season of the year, and the 
height and state of the atmosphere. In the equatorial parts 
of the earth the twilight is at all seasons very short,* while in 
the polar regions it lasts often for several months. For as 
the sun during the winter, in those regrions, is scarcely ever 
more than eighteen degrees below the horizon, the twilight, 
during that season, scarcely ever terminates. The inhabitants 



* In the equatorial parts of the earth, the snn descends beneath the 
horizon in the evening, and approaches it in the morning, in a direct^ 
and dierefore, speedier course ; while in the other parts of the earth, 
particularly in the direction of the poles, h^ moves dantingly from and 
Wirafda the horizon (in the evening and morning). 



84 INTRODUCTIOM TO GEOOnAFHT. 

of thoae dreamy regions, therefore, though deprived for a great 
part of the year of the presence of the bub, are not, as we 
might conclude, left in total darkness. The lengthened 
twUight,* the almost constant light of the moon,^ and the bril- 
liancy of the Aurora Borealis, particularly about the winter 
solstice, enable them often to pursue the ordinary occupations 
of the day. 

*' Even in the depth of polar nieht, they find 
A wondrous day ; enough to li^t the chase. 
Or guide their dsuring steps to Finland fairs.** 

REFRACTION. 

The density of the atmosphere increases in proportion to 
Its proximity to the earth ; for the nearer any portion of the 
atmos})herc is to the earth, the more it is compressed by the 
parts which lie above it ; just as if a quantity of wool were 
piled up upon a floor, those flakes which are lower would be 
more pressed, and therefore heavier or denser than the flakes 
or layers which are above them. Hence, when the rays of 
light enter the atmosphere, they are refracted or bent towards 
tlie earth, or the eye of the observer, in a curved line. From 
fliis cause all the heavenly bodies, except when in the zenith, 
appear higher than they really are ; and in consequence of 
this we are enabled to poe the sun for a short tinie« before be 
rises above, and also for a short time after he sets below the 
horizon. At the horizon, where refraction is always greatest,' 
it amounts to something more than half a degree (33') ; f^om 
which it follows* that when we see the lower edge of the 
sun or moon apparently resting upon the horizon, its whole 

» Tivtli(/htf that is, the h'fjfii Itefween day and night. 

^ As the moon, when at full, is in the opposite side of the heavens to 
the sun, she must he constantly above tlie horizon when the sun is bo- 
low it. Hence in winter, the full moon is as high in the heaveus, and 
as long above the horizon as the sun is in summer. And hence also at 
the polar circles the full moon is constantly above the horizon whils 
passing through the northern signs. 

^ At some periods of the vear, the sun appears five minutes sooQ0r 
m the morning and later in the evening than he would do if there were 
no refraction. 

^ Because the atmosphere is most compressed, and conseqnently 
donsoKt there. 

* If two straight lines were drawn, one from the upper and the othet 
frQm the lower edge of the sun or moon to the eye ol an observer, the^ 
would contain an angle of about half a degree. In the middle of winUff 
when the sun is nearest to us, his appai'ent diameter subtends an angle 
of 3*J^ minutes ; and at inidsummer, when he ia farthest from us, it ia 
about a minute less, that is, 314'* 
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disc is in reality below it ; and would, of course, be invisible 
to us but for the refraction or bending of the rays of light in 
their passage through the atmosphere to our eye.* 

This may be illustrated by the following well-known and 
simple experiment. Put any small object, as a shillhig or 
half-crown, into an empty basin as near the centre as possible, 
and then walk backwards till you just lose sight of the object. 
Let another person then pour water into the -basin, and the 
object will again appear ; and if you walk farther back till 
you lose sight of it again, let more water be added, and tlie 
object will again become visible. Now, if the edge of the 
basin be supposed to represent the horizon; the water ^ thn 
atmosphere ; and the shiUiny^ the moon, it is evident that it 
will be seen above the horizon when really below it. 

Refraction may also be familiarly illustrated by dipping the 
end of a staff or the blade of an oar into water. If the staff or 
oar is held in a slanting position, it will appear bent, and as 
if broken, from the part where it enters the water ; but if it 
be held in a perpendicular position, it will appear straight as 
before, because there is no refraction in the direction of the 
zenith* 

WEIGHT OF THfi AtMOSffiEftS. 

Compared with the more solid parts of the earth the atmos- 
phere is exceedingly light ; ^ but as a whole it presses upon 
the earth's surface with an amazing weight. The mercury in 
B barometer is supported by the weight of the atmosphere, 
and by this instrument it appears that a column of the atmos- 
phere of any given diameter, from its highest boimdary down 
to the level of the sea, is equal in weight to a column of mer- 
cury of the same diameter of the height of thirty inches. It 
also appears (and upon this principle the common pump is 
constructed) tiiat a column <^ ^e atmosphere is equal in 
weight to a column of water having the same base, thirty-two 
feet high. Hence it follows that the whole atmosphere would 
be equal in weight to a stratum oi mercury covering the earth 
to the depth of thirty indies ; or to an ocean of water sur- 
rounding it to the dei>th of thirty- two feet ; or to a globe of 
lead sixty miles in diameter. It has also been calculated that 
the pressure of the atmosj^re upon every square inch of the 



* On the 20th of April, 1837, the moon appeared to rise eclipsed 
before the sun had set, which, but for the effects of refraction, could not 
noflsibly have occurred ; for the three bodies would not have been m a 
Ume, The same phenomenon occurred on the 20th of September, 1717* 

k Water bulk tor bulk has about 840 times the weii^ht of aic 
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earth's surface is equal to a weight of about fifteen pounds {■ 
and consequently tlie pressure which it exerts upon an ordi- 
nary-sized man, the surface of whose body anmiintP to about 
fifteen square feet, will be 32,505 pounds, or, in oth*»T words, 
upwards of fourteen tons I This pressure, which we do noi 
even feel, would crush and destroy us were it not equal in 
every part, and counterbalanced by the spring or elasticity of 
the air within us. 



CHAPTER X. 

EVAPORATION — CLOUDS — RAIN — DEW — SNOW — HAIL. 

That process by which water is raised in vapours by the 
agency of the sun and air from seas, lakes, rivers, and moist 
places of the earth, is called evaporation. These vapours 
being specifically lighter than the air which is near the 
earth's surface, ascend in it till they reach a stratum of 
their own weight, where they remain stationary. As long 
as they are blended and united with the air, or, as is said, 
are held in solution by it, they continue invisible, just as 
salt when dissolved in water is invisible. But when the air 
becomes saturated by the accession of fresh vapours, or 
when its dissolving power is diminished by a decrease of 
temperature, they are condensed, and the watery particles 
of which they are composed become visible, either in the 
form of clouds or mists floating through, or suspended in the 
atmosphere, — or in that of rain, hail, or snow, falling to the 
jpround. 

Though there appears to be an endless variety in the figures 
of the clouds, yet they are found to assume regular and sys- 
tematic forms, which has led to their classification into cirrus, 
CUMULUS, and stratus, with their combinations, cirro- 
cumulus, CIRRO-STRATUS, &c. The CIRRUS clouds are those 
of the least density, and consequently of the greatest eleva- 
tion. The term in Latin signifies curled or frizzled hair ; also 
^ringed or fibrous. The cumulus are those convex and conical 
masses which are formed in the lower regions of the atmos- 
phere. The term in Latin means piled or heaped up. The 



* It baa been shown by the barometer that a colnmn of the itmot* 
phere whose base is a square inch, weicbiu when tbe air is heaviss^ 
fifteen poonds. 
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STRATUS is a widely extended sheet of clonds often reaching 
to the earth. It is properly the cloud of the night. The 
term in Latin signifies spread or extended. 

Clouds extending to, or in contact with the earth, are 
called misti or fogs. They are produced by a certain degree 
of chilness in the lower stratum of the atmosphere ;■ and in 
the warmer regions of the earth, they either vanish before 
the sun, or rise higher into the air as clouds. In cold 
climates, particularly in the polar regions, they are very 
frequent ; and in some places, as off the coasts of New- 
foundland, they are almost continual. This renders naviga- 
tion very dangerous in those seas, particularly during the 
season of the ice-bergs. 

To the vapours which fall from the atmosphere in the 
form of rain, hail, and snow, the earth is indebted for its 
springs, brooks, and rivers, which, flowing into the sea, 
restore to it the waters formerly drawn from it by evapora- 
tion. Hence we see that a constant circulation of waters is 
carried on, for the benefit of mankind, between the earth 
and the sky. The water that is raised by evaporation from 
the sea is purified in the air, and distributed over the earth 
by the clouds for the purpose of vegetation ; and it is still 
further prepared for the use of men, and animals, by being 
impregnated with the mineral particles which it meets with 
in filtering through the earth before it makes its appearance 
a^ain in the form of springs. Kain-water, though the purest 
kind of water, is from that very circumstance too insipid 
for drinking. 

RAIN — DRW SNOW — HAIL. 

In the warm regions of the earth evaporation is most abun- 
dant ; and so, as we should expect, is the quantity of rain. 
In the torrid zone the annual average quantity of rain has 
been computed to be upwards of 100 inches, while in the 
north temperate zone it is little more than thirty inches, that 



* That is, when the lower stratam of the atmosphere is cooler than 
the land or the water over which it rests. The temperatnie of the ear- 
fiB.ce of the sea in those purts of the world is greater than that of the 
air which is over it , because when the upper stratum of water is cooled, 
it descends, being heavier, and its phMMB is supplied by warmer water 
from below. But the higher temperature of the waters brought by the 
Chilf-Stream is the chief cause of the fogs in this part of the Atlantic 
8eepate79. 
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Is, less than one-third. By inches of rain is meant the depth 
which rain falling upon a square inch of surface would ao« 
quire supposing none of it to be absorbed by the ground.* 
Hence we are enabled to form an idea of the amazing quantity 
of rain which falls upon the earth, and of t)ie equally amazing 
amount of the evaporation which supplies it. Nor can we fail 
to be struck by the fact, so illustrative of the Divine agency, 
tliat the greatest quantity of rain descends upon those* parts 
of the earth which most require it. 

In the following places the average annual quantity of raio 
has been observed as annexed : 



i 

Plasea. 


Latitude. 


laehea. 


PtacM. "** 


IcUtud*. 


IllCll«.{ 


Grenada (W. I.) . 
Calcutta, 
Charlestown (S.C.) 


12» 

22* 34' 
3a» 4tl' 


112 
81 
64 


Rome, • • • 
London, • « 
St. Petenbtugli, . 


41» 54' 

br se' 


88 

as 

16 



But though the quantity of rain in the warm regions of the 
^arth^ is so much greater than in the cold and temperate 
parts of it, the number of rainy days is less ; just as in our 
latitude, the mean quantity of rain which falls in summer is 
much greater than in winter, though the number of wet days 
is usurUv much less. 

According to the Journal de Physique, from north latitude 
12** to 43", the mean number of rainy days is seventy-eight ; 
from 43** to 46", the mean number is 103 ; from 46" to 50*, 
134 ; and from 50" to 60", 161. 

In the torrid zone, the temperature ranges within com- 
paratively small limits ; and the phenomena of the atmosphere 
occur from year to year with a regular and uniform succession 
unknown in this part of the world. The winds are either 
permanent or periodical ; and the rains regularly descend at 
a certain season of the year, and never at any other. In fact, 
the only divisions of the year in tliose regions are the dry 
and rainy seasons. *> In the northern half of the torrid zone it 

* The instrament for measuring the depth of rain is oalled t^jplmnof 
meter or rain-gauge, 

>> In the torrid zone, the rain-drops are often more than half aa inch 
in diameter ; while in these regions they seldom exceed a few lines. la 
fact, the rain falls in such torrents there that 16 inches have been col- 
lected in a rain-gauge in the space of 24 hours ^at Bombay). 

*> liiis only in the temperate zones that the tour seasons are known. 
From the sixtieth degree of latitude to the poles only two seasons tak« 
place, a lon^ and severe winter, and a short, warm, but ineffectual •um« 
mer ; and within the tropica, it may be sud to be perpetual summet. 



EVAPORATION, CLOUDS, RAIN, &C. 89 

is the rainy season, when the sun is north of the equator ; 
and the dry season, when the sun is south of the equator. 
And in the southern half of the torrid zone, the seasons, in 
like manner, depend upon the place of the sun. Wherever 
the sun is vertical or overhead, the rains and clouds are 
almost constant, because the atmosphere is not able to contain 
all the vapours which are raised by the increased heat ; and 
thus we see that a provision has been made for protecting the 
earth from the perpendicular rays of the sun. 
The effects of these periodical rains and droughts in the 

tropical regions of South America* are thus described by 

Humboldt : 

** The immeBse plains (called llanos) which m the rainy season dis- 
play a beautiful verdure gradually assume the aspect of a desert ; the 
prass is reduced to powder, the earth cracks, and the alligators and the 
Urge serpents remain buried in the dried mud till the first showers of 
&e year awaken them from their lethargy. 

*' The rainy Season begins about the end of April. The sky becomes 
obscured, the azure disappears, and a gre^ tint is spread uniformly over 
it ; at the same time the heat progressively increases, and soon dense 
vapours cover the heavens frotn one end to the other. The plaintive 
cry of the howling monkies begins to be heard before the rising of the 
BUM. The atmosphere is at length convulsed by frequent thunder 
Itorms, the rains aescend in torrents, and the rivers rising rapidly above 
&eir banks overspread the plains with extensive inundations.** 

The suffering which the wild horses of the llanos endure 
on these occasions are thus described by the same author : 

** In the rainy season the horses that wander in the savannah, and 
bave not time to reach the rising grounds of the llanos, perish by 
hundreds amidst the overflowings of the rivers. The mares are seen 
followed by their foals swimming during a part of the day to feed upon 
the grass, the tops of which alone wave above the waters. In this state 
they are pursued by the crocodiles ; and it is by no means uncommon 
to find the prints of the teeth of these carnivorous reptiles on their 
thighs." »> 

In the West Indies, and in some parts of the American con^ 



* In the northern tropical regions of Africa riiowers commence in 
April, and increase till June, when torrents of rain begin to descend, 
and continue almost three months without intermission. The face of 
nature is soon changed ; rivulets, before dried up, swell into large rivers ; 
rivers overflow their banks ; and the plains become vast lakes. In the 
course of September the rains cease, and not a drop falls till the follow- 
inff ApriL 

" The horse is not originally a native of these regions. They wen 
fiist introdnced by thf Spaninids. 
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tincnt, two rainy seasons are distinguished ; but one of tbcm 
is of much shorter duration, and has much lighter rains than 
the other. And in some parts of the torrid zone, from the 
effect of mountain-ranges and peculiar winds, places under the 
same parallel (as the countries divided by the Ghauts in the 
south of Ilindostan) have their dry and rainy seasons at oppo- 
site periods of the year. In some parts of the torrid zone too, 
as the Sahara of Africa, the plains of Peru, and the low coasts 
of Caraccas, rain seldom or never fells. In Egypt, too, as we 
have observed before, rain is almost unknown. 

Generally speaking, in all parts of the world mountains and 
elevated regions are more subject to rain than plains and level 
countries in the same latitude ; and the same may be said of 
places near the sea, as islands and coasts, when compared with 
places remote from the sea (as the interior of a country) though 
under the same parallel. The reason is obvious ; the moim- 
tains, as we observed before, intercept the clouds and bring 
them down in rain ; and thus, they are often almost all brought 
down before they are carried over countries very remote from 
the sea ; so that the nearer a place is to the sea, from which 
the vapours arise, the more frequently is its atmosphere satu- 
rated with them ; and of course, the more likely it is to re- 
ceive a large portion of them in rain. 

DEW. 

That moisture which in warm and dry weather, after Bun- 
set, is insensibly precipitated from the atmosphere upon the 
surface of the earth, is called dew. In the warm regions of 
the earth, particularly in tracts of coimtry destitute of rain, 
the dews are exceedingly heavy; and it need scarcely be 
observed that they are of the greatest use in refreshing the 
earth, and promoting vegetation. 

It was formerly thought that dews were produced by the 
cooling of the atmosphere after the disappearance of the sun, 
which, of course, would diminish its solvent x>ower, and cause 
all the vapours which it could not hold in solution to descend 
in moisture to the earth. But it has recently been proved 
that they are caused by the previous cooling of the sumee of 
the earth, which radiates or parts with its heat much more 
rapidly than the surrounding air. After sunset, therefore, 
the surface of the groimd bemg cooler than the atmosphere 
which is in contact with it, condenses and draws from it the 
▼apours which it held in solution during the heat of the day. 
When a glass of cold water is brought into a warm room, par- 
ticularly in sununer, the outside of the glass will soon become 
eovered with moisture, though it was perfectly dry when 
brought into the apartmeot. JBfow this fiuniliar fact exem- 
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plifies the formation of dew. The outside or surface of the 
glass is colder, in consequence of the water which it contains, 
than the atmosphere of the room, and hence it condenses and 
forms into dew the vapoury particles with which it conies in 
contact. The outside of a bottle of wine brought fresh from 
a cold cellar into a warm dining-room will exemplify the same 
fact ; and it is ujwn the same principle that moisture is formed 
upon the inner side of the glass in the windows of a close car- 
xiage, or of a heated room.* 

It has been observed that in cloudy nights there is little oi 
no dew. This is because the eartli's surface on such occasions 
has much the same temx)erature as the surrounding air ; for 
the heat that it radiates or gives out is reflected back to it 
again by tlie clouds ; whereas, in clear and cloudless nights, 
the radiation of heat from the earth passes without obstacle ta 
the higher regions of the atmosphere, and its surface is iq 
consequence rapidly cooled. 

It has also been observed, and the fact is worthy of oui 
admiration, that in the same locality the deposition of dew 
is, generally speaking, in proportion to the necessity tlicre is 
for it. It has been found, for instance, that a thermometer 
laid upon grass marked 16^° lower than one laid upon a gravel 
walk beside it ; and hence we may infer that the grass in a 
dewy night would receive a large portion of it, while liftle or 
none would be deposited on the gravel walk. And generally, 
We may infer that little or no dew falls upon rocks, roads, 
sands, or water, even while grass and vegetables in tlie same 
locality are covered with it. 

When the dew which falls upon the earth is frozen by the 
cold it is called IIoar-frost. But Mildew is not of atmos- 
pheric origin. 

SNOW AND HAIL. 

The other forms which the vtpours of the atmosphere as- 
sume are snow and hail. When the aqueous particles or 
rain-drops at the moment of formation are crystalized, or 
frozen by the cold, they assume the form of snow ; and il 
while falling through the atmosphere they are still further 
united and congealed, they assume the form of hail ; for hail 
may be regarded as a species of snow or snovry-rain. Judging 
from appearances, we might conclude that the cold humlditj 
of snow must be very detrimental to yegctation, but the con* 



* The glass, m conseqnenee of its exposure to the external ur, ii 
eolder thui the atmosphere within, and hence it condenses and fonsi 
into dew the vapouiy partddei whioi eome in contact with it* 
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trary of this is the case. Snow, particularly in tho^e regioni 
where the ground is covered with it during the winter months, 
is of great service to vegetation by protecUng com and other 
vegetables from the intenser cold of the air, and t -..pecially 
from the cold piercing winds. It also serves to moisten g^ra- 
dually those lands from which, owing to their situation, the 
rain is soon carried off. Except in mount<ainous and elevated 
districts, snow is unknown in the warm regions of the earth ; 
but hail has been known to fall in all parts of the earth, and 
at all seasons of the year, even in summer. The formation of 
hail seems to be owing to electrical agency ; one proof of which 
is, that thunder and lightning are often attended with hail 
showers ; and in fact, artificial hail can be produced by mean* 
of an electrical apparatus. 



CHAPTER XL 

WINP8. 

The primary cause of wind is the heat of the sun, whidt 
rarefies and expands that portion of the atmosphere which, 
hj the motion of the eai'th, is more immediately exposed to 
his rays. The air when rarefied becomes lighter, and con* 
sequently ascends to the higher regions, while the surround* 
ing air, which is less rarefied and heavier, rushes in to sup- 
"ply its place. This current or motion of the air is called 
wind, and according to its velocity it is said to be a breeze^ 
gale, storm, &c. 

Hence it is that there are always drafts or currents of 
air towards a fire, or into a warm room, if the window be 
raised. 

Winds are generally divided into three classes — per' 
manent, periodical^ and variable. The permanent winds 
extend nearly 30 de^ees on each side of the equator, and 
blow almost always m the same direction. They are also 
called trade winds, from the great advantages which trading 
vessels derive from their steadiness and permanency. By 
the aid of these winds, the Spanish vessels which sail from 
Acapulco to the Philippine Isles, oflen finish a voyage 
nearly equal to half the circumference of the globe in §0 
days, witnout altering their criurse or changing a saiL 
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The higher temperature, and the greater rotatorj motion 
in the equatorial regions of the earth, are the causes of these 
great currents of air, as well as of the great currents of water 
which we have described in a preceding chapter as con- 
stantly flowing in a westerly direction for about 30 degrees 
on each side of the equatx)r. To supply the place of the aii 
which is constantly ascending from the torrid zone, in con- 
sequence of its rarefaction by the more direct rays of the 
Bun, continual currents from the temperate and colder re- 
gions move in the direction of the equator. And as in the 
case of the currents of water from the frigid and temperate 
sones, these currents of air coming from regions where the 
rotatory motion of the earth's surface is slower, to those 
where it is quicker, are, before they can acquire this new 
velocity, left behind; and they will thus, as they do not 
move eastward along with the earth, have the appearance of 
moving the contrary way, that is, to the westward. But it 
is only as they approach the equator that the trade winds 
take a westerly direction, or in other words, blow from the 
eastward. Their first impulse being in the direction of the 
3quator, they were originally north and south winds ; but 
is they approach the torrid zone, they begin to deflect to 
the westward. At the northern tropic they blow from the 
north-east, and at the southern, from the south-east, vary- 
ing a point or two of the compass either way ; and as they 
approach the equator, they gradually blow from the east- 
ward. 

If the great equatorial band of the earth were covered 
irith waier^ the trade winds would constantly and regularly 
blow in the direction here stated. But the unequal and 
varying temperature produced by the interposition of large 
tracts of land, snow-clad mountains, and heated plains of 
«and, diverts them from their course, and subjects them 
often to sudden and great irregularities. Hence it is that 
the trade winds are more constant and regular in the Pacific 
than in the Atlantic; and in the Atlantic,* than in the Indian 
Ocean. 

The irregularities produced in the trade winds by the 



• Into the Gulf of Guinea, and along the whole coast, from Sierra 
Leone to the equator, soiitherly and south-westerly winds continually 
Mow. The great heat and consequent rueCMtion of the air ovet thr 

A 
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canses we haye assigned, give rise to the periodical windf 
which change with the changing seasons. The most im- 
portant of this class of winds are uie monsoons/ which blow 
half of the year in one direction, and the other half, from 
the opposite points of the compass ; and when they shift, 
variable winds and violent storms prevail, which render it 
hazardous to put to sea. These wmds prevail most in the 
Indian Ocean, and do not extend more than 200 leagues 
from land. 

The monsoons, as well as the trade winds, depend on the 
sun : for when the sun is north of the equator — that is, 
from the vernal to the autumnal equinox, they blow from 
the south-west; and during the remaining six months of 
the year, while the sun is south of the equator, they blow 
from the north-east. When the sun is north of the equator, 
Arabia, Persia, Hindostan, and the Eastern Peninsula are 
more heated than the Indian Ocean, and the colder air from 
the sea consequently rushes northward to supply the place 
of the air which, in consequence of its great rarefaction, 
constantly ascends from these countries at this season of the 
year. And as this air coming from the equator has a dif- 
ferent and opposite motion impressed upon it, the conse- 
quence is, that the compound motion of south-west will be 
produced. But from October to April, when the sun is 
south of the equator, the air above the sea being much 
warmer than the air above the land north of it, a north-east 
wind blows from these countries in the direction of the In- 
dian Ocean. 

The la7id and sea breezes, which are common in tropical 
and warm climates, are produced by the same causes, 
namely, the unequal and varying temperature of the land. 
During the day the surface of the earth becomes more 
heated than that of the adjoining sea ; and the air above it, 
partaking of its higher temperature, ascends, while the air 
from the sea, being cooler and heavier, rushes in to supply 
its place. During the night the reverse of this takes place ; 
for the air above uie land suddenly cooling, while that above 



burning deserts of Africa ar« evidently the eaoses. On the eoMk sf 
Pttm there is constantly a breeze from uie south-west. 
ioneoon, from the Malay word moossen, a teatom^ 
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the sea preseryes a more equable temperature, the eurrent 
of air or breezes blow from the land towards the sea.* 

The winds which are produced bj the more direct influ- 
ence of the Sim, as in the tropical re^ons, are, as we have 
seen, either permanent or periodical ; but in other countries 
the winds are variable, because thej depend on a variety of 
causes, such as the expansion and contraction of the volume 
of the atmosphere bj the ascent of vapour in clouds, or their 
descent in rain : for wherever the equilibrium in the atmos- 
phere is destroyed, currents of air or wind will rush in that 
direction till it is restored. But as this equilibrium is sup- 
posed to be disturbed chiefly by electrical changes in the 
atmosphere, electricity^ may be considered as the principal 
cause of the variableness of the winds. 

There are several other winds of a loc-al and peculiar 
character, such as the Sirocco, the Harmattan, the Simoom, 
and the Samiel. These winds are rendered pestilential by 
the suffocating sands of the deserts, or by the putrid ex- 
halations of the swamps and marshes over which the^ pass. 

The Sirocco occurs in the south of Europe, particularly 
m the south of Spsun and Italy. It blows from Africa, and 
during its continuance, which varies from a few hours to 
two or three days, all nature appears to languish ; vegeta- 
tion withers ; the beasts of the field droop ; and in the 
human frame it produces great uneasiness and exhaustion, 
irritating the nerves, and checking perspiration. 

The Harmattan blows periodically from the Sahara to- 
wards the Atlantic Ocean, producing such a dryness and 
heat, that vegetation withers under it ; and sometimes even 
the skin of the negroes cracks and peels off under its influ- 
ence. This wind, however, is conducive to general health 



A In the West Indies, the land breeze nsnally hegaa at about 7 o*cIock 
in the evening and blows till 8 in the morning, when the sea breeze 
begins, increasing till about 1 o*clock, and ^rraduall^ dyinff awaj in the 
afternoon. Between the changes liiere is a period of stillnesfl, as 
between the ebbing and flowing of the tides, lliese alternate breezes 
are felt very powerfully on the coast of Malabar ; their effect extending 
to the distance of 20 leagues from the land. 

Without the sea breeze the heat of many places in these climates 
would be insupportable. 

^ Hurricanes, tcmadoes^ and imihoM are supposed to arise hem 
tndden and violent nurefactiona i9 the air prodacea by electricity. 



L 



[n the ileaerU of Be^did, not only produces insUnlsneoaa 
death, but bo mordSes the limbs ot the body, that tlie^ ouiily 
come asunder. Camels socm to hare a,Q inBtiaotive kuow- 
ledge of its approach, Hhich they indicate by making an 
unuauid noise ; and to avoid breuthing it they thruat their 
lionea into the sand; and it is in a dmilar way that travellers 
endeavour to escape its offeels, namely, by throwing them- 
aelvea down with their faces dose to the ground, till it passes 
over, nhich is usnally in a few minnt«g. 

The velowty of the wind varies from one, to one hundred 
niiiea an hour, at the former its motion is almost imper- 
ceptible i at the latter it throws down houses, tears np traes 
by the roots, and sweeps their branches through the air. 
But in these countries the greatest velocity of the wind a 
supposed never to exceed CO miles an hour. At 10 miles 
an hour the wind is culled a breeze ; at 20, a gale ; at 50, a 
storm/ and a hitrricane at SO miles an hour. 
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CHAPTER Xn. 

DISTBIBUTION OF YEGETABLES. 

Vbgbtabi^s are adapted to every kind of climate, soil, and 
locality : and hence they are found in every part of the 
earth, from the equator to the polar re^ons. 

Some vegetables delight in great he^t, others in moderate, 
while others flourish ^t in cold. Some are confined to 
mountiuns, others to valleys, while others luxuriate in open 
plains. Some, again, require a moist soil and humid atmos- 
phere, while others grow only in dry regions and arid tracts ; 
and even on the surface of naked rocks,* a species of vegeta- 
tion exists. In tliis way, nearly the whole earth is covered 
with vegetation, and plants are found even in the dark re- 
cesses 01 caverns and mines, and in the beds of rivers, lakes, 
and seas. In short, heat and cold, sun and shade, dry and 
moist, fertile lands and pathless deserts, every locality and 
eveiy temperature, has its own peculiar vegetation ; and in 
those regions where vegetables cease to grow, lichens and 
mosses^ capable of supporting animals, and even himian 
beings, are found amid perpetual snows. 

But it is in the torrid zone that vegetables are found in 
the greatest vigour, variety, and beauty. There, under the 
rays of a tropical sun, the herbaceous plants of the tem- 
perate and frigid zones, become shrubs — and shrubs, trees; 
while the size and number of the trees of those regions are 
beyond our conception.^ 



» It is in each ntaations the eow-tree is found ; bo called, from tup- 
plying the inhabitants of those parched r^ons with a rich Yeuetable 
milk. The following is Humboldt*! description of it : — '' On the barrer 
flank of a rock grows a tree with coriaceous and dry leaves. Its large 
woody roots can scarcely penetrate into ^e stone. For several months 
in the year not a single shower moistens its foliage. Its branches 
appear dead and dried ; but when the trunk is pierced, diere flows from 
it a sweet and nourishing milk. It is at the rising of the sun that this 
vegetable fountain is most abundant. The blacks and natives are then 
teen hastening from all quarters, furnished with large bowls to receive 
the milk, whrJi grows yellow and thickens at its surface.** 

^ The following description of the vegetation on the banks of the 
ClMliqiBiare, a river which connects the Amazon with the Orinoco, is 

G 



98 INTRODUCTION TO GEOORAPHT. 

• 

The trees of the majestic forests there are generally above 
a hundred feet in height ; and many, particularly some species 
of the palm-tree, reach to 150, and even 200 feet. The 
gigantic baobab, on the banks of the Senegal, and in the 
islands of Cape Verd, is found with a trunk 50, 60, and 
even 70 feet m circuniference, and many of its branches are 
larger than our largest trees. One of the leaves of the great 
fan-palm, will cover eight or ten men, and two or three of 
them are sufficient to cover a cottage. 

The torrid zone is distinguished by the delicacy, as well 
as by the luxuriance of its vegetable productions. The 
most delicate spices, as cinnamon, nutmeg, cloves, and pepper, 
are confined to it ; and in it are found the most delicious 
fruits, the most odoriferous herbs, and the most brilliant and 
beautiful flowers. 

According to Humboldt, the species of plants known when 
lie wrote,' amounted to 44,000, of which 6,000 belonged to 
the class cryptogamia} They are thus distributed lo- 
in Europe ..•••• 7,000 

Temperate regions of Asia . • • • 1,500 

Asia, within the tropics, and islands • • 4,500 

In Africa . . . . . . 3,000 

Both the temperate regions of America • . 4,000 

In America, between tne tropics . . . 13,000 

New Holland, and the islands of the Pacific . 5,000 

He also states the proportions of plants which grow in 
latitudes 0°, 45°, 68°, to be as the numbers 12, 4, and 1 ; 
which shows how proliflc vegetation is in the equatorial 



from Humboldt : — " The luxuriousness of the vegetation increases in a 
manner of which it is difficult, even for those who are accustomed to 
the aspect of the forests between the tropics, to form an idea. There is 
no longer a beach : a palisade of tufted trees forms the bank of the 
river. You see a canal upwards of 400 yards broad, bordered by two 
enormous v^Us, clothed with lianas and foliage. We often tried to 
land, but without bein? able to step out of the boat. Toward sonaet 
we sailed alonf the bai^ for an hour, to discover, not an opening (since 
none exists), but a spot less wooded, where our Indians, by means ol 
the hatchet and manual labour, could give space enough for a restiiq;* 
place for twelve or thirteen persons.** 

* Several have been discovered since, and more remain behind ; for, 
except in Europe, the earth has been but partially explored. 

^ Lryptoijamia, such as have neith^S Uossoms nor visible £nictific»> 
tions, as the moiwes, ferns, &6. 
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parts of the earth, compared with the temperate and colder 



regions. 



The utility of yegetabubs to man is obvious. Some 
supply us with foody as the different kinds of grain, fruits,* 
and roots; others fiirnish us with clothing^ as cotton, flaz» 
and hemp. Some are valuable to us as medicines; and others 
supply us with timber, without which there could be neither 
commerce nor civilization. 

Some valuable plants appear to be confined to their native 
soil, as the clove and nutmeg to the Spice Islands ; the genuine 
cinnamon to Ceylon; and the best tea to China. But the 
seeds of the most useful plants have been carried over the 
earth in various ways, and propagated in soils and climates 
suitable to their nature. 

Thus the seeds of plants and stones of fruits are carried 
by winds, currents, and birds, to difierent and oflen distant 
localities; and commercial intercourse brought the sugars 
Jane and coffee-trecj natives of Asia, to the West Indies. The 
Dotato and Indiawcom are natives of America. 



CHAPTER Xm. 

DISTRIBUTION OF ANIMAX.8. 

The earth, the air, the waters, and, in short, all nature 
appears to be full of animated beings. We cannot, however 
take more than a hasty glance over this vast kingdom oi 
nature. 

Like vegetables, animals are adapted to different cli- 
mates, soils, and localities ; and hence they are found in 
every part of the globe inhabited by man. The most useful 
animals too, like the most important vegetables, are the 
most widely distributed. The ox, the horse, and the hog, 
are foimd from the equator to the polar circles ; while the 
sheep, the goat, and the dog, extend over the whole habit- 
able globe. Horses and oxen, indeed, degenerate and 



• The hread'frmi tree, the plantain, the sago, and seyeral other kinds 
of jMlm trees, supply the inaabitaiits of tibe torrid zone with much of 
tfaeirfood. 

o2 
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diMppeor 03 tliej approacb the frigid xone, but their places 
kre Bupplitd by the exiateuce of animala peculiarly adapted 
to tliose 4rcary regioos. The uses of tke reindter to tlie 
Lapland era are welt known, and animala of the same species 
mbouad in the Arctic regions of Asia and America. The 
dog too, the alTectionatc and iiiithful follower of man in 
livery e ouutry and in every clime, becomes doubly service- 
able to him in those desolate regions where the assistance o/ 
atber nimals ia denied him. Where the boras and reindeer 
diaappeur, a hardy and sagacious ipeciea of dof, peculiar tc 
the polar regions, aupplica their place. It ia on aledgei 
drawn by dugs, tliat uie E 
travtil OTer their snowy plaii 
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countries, as in Barbary, their skin is perfectly smooth and 
almost destitute of hair. In the same way^ the thick warm 
wool which we see upon sheep here, changes into hair in the 
torrid zone. Even in the same country the coverin^of 
several animals changes with the changing seasons. As I)r« 
Paley has observed on this subject, " every dealer in hare- 
skins and rabbit-skins knows how much the fur is thickened 
by the approach of winter." 

As it would be impossible in our limited space to give 
even a brief outline of the animal kingdom, we shall conclude 
this chapter by giving a general view of the great divisions 
'nto which animals are usually classed. 

DIVISION OF ANIMALS. 

There are, generally speaking, four great divisions of 
IlNIMALS, namely, Vertebrated, Molluscous, Articulated, and 
Radiated. 

The first division Includes all those animals which have a 
hack-hime, for such is the meaning of the term vertebrated,* 
It is subdivided into four classes. 1. Mammalia, or animala 
which suckle their yoimg. 2. Birds of all kinds. 3 Reptiles, 
M serpents of every kind ; also crocodiles, alligators, lizardsi 
tortoises, turtles, toads, and frogs. 4. Fishes of every kind, 
except the whale species. 

The second division includes animals which have no bones , 
and hence the term molluscous, which is from a Latin word 
signifying soft. But with few exceptions, the animals of this 
class are inclosed in hard shells. There are six classes in this 
division, but we shall mention those only which are classed 
according to the form of their shells, namely. Univalves,^ as 
snails and whelks; Bivalves,^ as oysters, cockles, &c. ; and 
MuUivalves,^ as the common barnacle. 

The third division consists of Articulated* animals, that is, of 
animals which have an articulated or Jointed structure. This 
division contains four classes, namely — 1. Annelides,^ or those 
that have a ringed structure, as leeches, ceiftipedes, and earth- 
worms. 2. Crustacea, or those that have their soft bodies and 

* Verttibraied—hom Verio, to turn, Id allusion to the joints of the 
back. 

^ Univalve, one valve or shell. 

* Bivalve, two valvea or shells. 

* MvUincUve, many valves or shells. 

* FVom the Latin articulus^ a little joint* 
< F^m the Latin anwdus, a ring 
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limbs protected by a hard coating or crust, which in x)opular 
language we also call shell, as lobsters, crabs, prawns, and 
locusts. 3. Spiders, which form a class by themselves. 4. 
Insects, as flies, wa^s, bees, and butterflies. 

IhQ fourth division cOndists. of animals having an anatomical 
structure like an assemblage of rays diverging from a common 
point or centre, from which circumstance they are called 
radiated^ animals. It contains five classes or subdivisions, 
one of which only we shall mention, namely, the Zoophiles^ 
or animal-plants; so called because they are fixed to the 
ground in the form of a shrub, or branch, or leafy plant 
Corals and sponges belong to this class. 



CHAPTER XIV. 

DISTRIBUTION OF BIAN. 

The earth was made for man; and hence he is found in 

every countir and in every climate,* from the torrid regions 

of Africa and America to — 

*' Farthest Greenland — ^to the pole itself, 

Where, flailing gradual, life at length goes oat.** 

On the banks of the Senegal the human body supports a 
degree of heat which causes the spirit of wine to boil ; in the 
regions of the poles it sustains a degree of cold which causes 
mercury to freeze. 

" The HUMAN ANIMAL," Dr. Paley observes, " is the only 
one which is naked, and the only one which can clothe itself. 
This is one of the pronerties which render man an animal of 
all climates and of all seasons. He can adapt the warmth 
or lightness of his clothing to the temperature of his habita- 

Another quality which enables man to live in every 
climate is, that he has been made c apab le of deriving nou- 
rishment from every kind of food. Without this physical 

* From the Latin radius, a ray. The star-fiah is a good ezaxnpl* of 
this division. 

^ Zoophiles, from two Greek words, signifying animal and piUint. 

The Esquimaux of Greenland dwell as fcur north as the eightieth 
degree of latitude ; while in the southern hemisphere, a wretched rae« 
of men (the Petcheres) exists on the hleak and barren shore of Terra 
del Fuego. 



lOSi 



In the torrid zcaie, on tba conttBry, man lives almost entirely 
upon TCgetable fooil, whiuh ia the onl; kind of tlli>t auitod 
to the efimate. But it is in tlia temperate regians ilint laon 
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is really an omniyorous animal. In these climates everj 
kind of food is produced, and roan partakes of it all. 

Some naturalists have thought it possible to class mankind 
according to the diversity of their food : as carnivorous (flesh- 
eaters), ichthyophagists (fish-eaters), fiugivoroua (fruit and 
corn-eaters), &c. ; but such a classification would evidently 
be partial in its application and erroneous in principle. The 
Scriptures inform us that all the inhabitants of uie earth 
are descended from a single pair; and though to us no 
additional proof is required on this point, yet it is satisfac- 
tory to know that the investigations of physiological and 
anatomical science have demonstrated that, however dissi- 
milar men may be in external appearance, habits of life, 
physical power, and intellectual capacities, their interna* 
structure is the same ; or, in other words, that they aU belong 
to the same species. 

In the animal and vegetable world we find great varieties 
in the form, appearance, and qualities of individuals of the 
same species, tar some of which we are utterly unable to 
account; and even to children of the same family tlus 
observation is often applicable. 

** There*8 some peculiar in each leaf and grain^ 
Some unmark'd fibre^ or Rome varying vein.** 

Can we wonder then at the great varieties that have arisen 
among men since the world began, scattered as they have 
been over every country, climate, and scil?* 

Some naturalists have divided mankind into three distinct 
races or varieties ; some into Jive ; while others have aug- 
mented the number to seven., and even to ten. The colour 
of the skin, quality of the hair, form of the features, and 



^ " The difference between the most ^ssimiUur Gbaracters, between » 
-philosopher and a common street porter, for example, seems to arise 
not so much from nature as from habit, custom, and education. When 
they came into the world, and for the first six or eight years <rf their 
existence, they were, perhaps, very much alike, and neither their 
parents nor playfellows could perceive any remarkable difference. 
About that age, or soen after, they come to be employed in vefy dif- 
ferent occupations. The difference of talents comes then to be takem 
notice of, and widens bv degrees, till at last Uie vanity of the i^ilofi<»- 
pher is willing to acJuiowledge icarM any resembhuice.** — Adam 
Smith. 



DIBTBIBnTIOIl OF VA31. 105 

Bbdpe of tlie ekuU, ere the traits bv wbich the different rucat 
of men are gecerallj distinguished. 



DimKaHT BACBB 




The KuuAH F^MiLT IS usuall}' divided into five great 
branches or Tarieties, namely, the ducosion or European, 
the Mongolian or Asiatic, the Etkiopie or Afri'-an, the Ma- 
layan, and the Indian or native American, ^'he colour of 
the skin is so different in each of these races, that a good 

Copular division of them, and consequentlj of the ithole 
uman family, would be into wkitb, tei^ow, black, beowh, 
and BBS MEN. W« shall add the chief chaxacteristics of 
each race. 

The Caucasian race wu so called on the suppo^tlon that 
they originally came from the valleys of the Caucasus, between 
the Black and Caepian Sea«_a region not fjtr distant from th« 
cradle of mankind. This supposition is countenanced, if not 
CODflrmed. by the fact that the distinKUishinK features of thia 
nee are found, even at the present day, in the greatest per- 
bction ainciig the inhabitants of those piimitiTe icgiiuis. The 
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Georgians and Circassians, for instance, afford perfect speci- 
mens of it.* 

The Caucasian race is distinguished from all the rest by a 
natural complexion of white, tinged with red ; as in infants, 
and in persons not exx)osed to the influences of the sun and 
air.^ Generally speaking, the head is round, the forehead 
expanded, the fAce oval, the nose thin, straight, or slightly 
aquiline, the mouth small, and the chin full and rounded. 
The hair varies in colour from fair to black, and is generally 
soft, flowing, or slightly curled; and the eyes from blue to 
dark brown. • 

The Caucasian race includes the whole European family 
(except the Laplanders and Finns) with their descendants in 
America, &c. ; also the nations of Western Asia, as far as 
the river Oby, the Belur Tag and Himaleh Mountains, and 
the Ganges ; and the people of northern Africa. Egypt, and 
Abyssinia.^ 

The Mongolian race comprises the natives of Asia beyond 
the Oby, the Belur Tag and Himaleh Mountains, and the 
Ganges (except the inhabitants of Malacca) ; as the Mongo- 
lians, the Chinese, the Japanese, the people of Thibet, Boutan, 
and Indo-China, the inhabitants of the Arctic regions ; as the 
Samoieds, Kamtschatdales, Finns, Laplanders, and Esqui- 
maux. The chief characteristics of this race are, the skin 
yellow or olive, the head almost square, the forehead low and 
narrow, the face large and flat, the nose small and flat, the 
mouth wide, the lips thick, the chin pointed, and tlie cheek- 
bones prominent. The hair is coarse, lank, black, and thin ; 
and their eyes small, black, and rising in an oblique line from 
the nose to the temples. 

The Ethiopic or negro race comprises all the natives of 
Africa to the South oi the Sahara and Abyssinia ; also the 



* Mr. M'Culloch eombatf the general opinion upon this point. Se« 
hifl Geographical Dictionary 6irticle Europe). 

** The Caucasians are of all complexions, according to the climate — 
but white is the natural colour. Thus a native of Northern Europe if 
fair ; of Central, less so ; of Southern, swarthy ; a Moor more so, an 
Arab olive, and a Hindoo nearly black. Such of the Hindoo women 
as have never been exposed to the sun, are often as fair as the inhabit- 
ants of the south of Europe. 

* Fair and auburn hair^ and blue eyes, are peculiar to the Caucasian 
tace. 

^ The Jews, the Arabs, the Babylonians, Assyrians, Medes^Persiaiui, 
Afghans^ Turks, Armenians^ Hindoos, Sec, belong to the 
race. 
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natiyes of New Holland, Van Diemen's Land, Papaa or Ncyw 
Guinea, New Britain, Solomon Isles, New Georgia, the New 
Hebrides, New Caledonia, the Feejee Islands, and also various 
tribes in the Indian Archipelago. The chief characteristics of 
this race are — the skin black; the head narrow and compressed 
at the sides ; the forehead low and retreating ; the chcek-bonea 
prominent; the nose large and flat; the lips thick, particu- 
larly the upper one; the jaws narrow and projecting; the 
chin small and retracted ; the eyes black ; and the hair black, 
coarse, frizzled, and woolly. 

The Malay race includes the natives of Malaya, Ceylon, 
the Asiatic Islands, New Zealand, and Polynesia. In this 
race the skin is brown or tawny ; the form of the head inter- 
mediate between that of the Eurox>ean and Ethiopic races; 
the forehead a little arched or rounded; the nose full and 
broad, and thick towards the point, or what is called a bottle- 
nose ; the upper jaw somewhat less projecting ; and the fea- 
tures generally more prominent than in the negro ; the eyes 
black ; and the hair black, coarse, curled, and abimdant. 

The Indian or American race comprises all the native 
American tribes, except the Esquimaux. The colour of their 
skin is reddish, resembling that of copper or cinnamon ; the 
forehead is short and depressed ; the eyes sunk ; the face broad, 
without being flat ; the nose rather flat, but prominent ; the 
nostiiis very open ; the cheek-bones high ; the beard thin and 
scanty ; and the hair black and lank. 

The Malay race approximates to the Ethiopic, and the 
Indian to the Mongoliaii. 

In every period of their history, and in every part of the 
world, the Caucasian or European race have proved themselves 
superior to all the others in enterprise, energy, and courage. 
The inhabitants of every country and climate have felt and 
acknowledged their superiority, and the whole world seems 
destined, at no distant day, to come under their dominion. 
A great portion of the Old World is already subject to their 
rway, ami the whole of the New Continent may be said to 
belong to them and their descendants. In the remote and 
multitudinous islands of the Pacific Ocean, the voices of their 
missionaries are heard ; and their colonists are pushing their 
settlements over the l^barous and far distant continent of 
/iustralasia. 

But the Caucasian or European race have distinguished 
themselves from the other inhabitants of the world still more 
by the arts of peace — continued advancement in civilization^ 
and successful cultivation of science and literature ; and, in 
tact, it is to these studies, and to the results produced by 
them, that their superiority in arms is principally due 
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QUESTIONS FOR EXAMINATION.* 

Page 7. The meaning of the term Geography ? 2. Hov toay (Jeo- 
graphy be divided? 3. What is Mathematical Geography? 4. With 
what other sciences is this branch of Geography connected ? 6. What 
is Physical Geography? 6. With what other sciences is this branch of 
Geography connected ? 

Fc^ 8.— What is Political Geography ? 2. With what other sciencea 
is this branch of Geography connected ? 3. The form of the earth ? 
4. What is a sphere ? 6. An oblate spheroid ? 6. A prolate $ 7. How 
would you illuvtrate the form of the earth ? 8. How the axis and diurnal 
motion ? 

Page 9. — If the earth is a globe, why does not its surface appear 
globular 9 2. How illustrate this? 3. Ji a person six feet high stood 
in the middle of an extensive plain, how hr could he see the s^irface 
of the earth around him ? 4. Why are mountains and inequalities upon 
the earth^s surface no argument against its sphericity ? 5. What would 
be the size of the highest mountain in the world, if represented in rela* 
tive proportions upon the surface of an artificial globe 12 inches 11 
diameter? 6. How do you show this? 7. The practical proof of th* 
■pherieity of the aarth? 8. How illustrate what is meant by sailing 
round the world P 

Paoe 10. — ^The first person who attempted to circumnavigate the 
earth? 2. The first who succeeded? 3. Can you state the arguments 
\diich led Columbus, and others long before his time, to conclude that 
the earth must be a sphere $ 4. Is sailing round the world from west 
to east, or vice versa^ a proof of its sphericity $ 5. How is it shown that 
the earth*s surface is globular from north to south also ? 6. Can you 
state other and more familiar proofs of the eartVs sphericity in every 
direction ? 7. Why should the hull or body of a ship continue longex 
in sight than the masts? 

I 'age 11. — Why do sailors go aloft when they are on the look-out fon 
land, or for any aistant object? 2. How show that the form of thj 
earth must be spherical f 3. The nature of attraction ? 4. The differ- 
ent kinds or modifications of attraction ? 5. Without the attraction ol 
cohesion, what would take place? 

iV/e 12. — Can you repeat the lines in illustration of the preceding 

auestiun ? 2. How is the same principle exemplified in the rain and dew- 
rops? 3. Also in the gl<Aules of quicksilver? 4. And in the manu- 
£EU!ture of small shot? 5. Why in a globe or spherical body is the 
attraction of all the parts in the direction of the centre? 6. How apply 
this to the original formation of the earth ? 

Page 13. — iJnder what circumstances would the earth, or any romut 
body like it, remain self-balanced in pure space ? 2. What is meuit 
by the centre of gravity of a body ? 3. Do the centre of gnirfty'iBd 



* A ear«:ful perusal of the text will enable the xnpila to give 
■oaweis to these qaeations. 
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Ifae central or middle i>oiDt in a globe or spherical bodj coincide? 
4. The lowest part or point in a gloM ? 5. The meaning of the termi 
up and down, as applied to ^e earth ? 6. Ajb applied to the heavenR ? 
7. The meaning of the term antipodes 9 8. In What direction is every 
part of the eartn, and every thing and every person on its sai£aco at- 
tracted ? 9. Why in the direction of the centre ? 

Poffe 14. — How illostzate the diurnal motion of the earth ? 2. Wliy 
is one-half of the earth always enlightened ? 3. Why day and night 
alternately? 4. Why in the coarse of twenty-fonr hours? 5. What is 
meant by the term poles 9 6. Whv the north pole called apper ? 

PcMe 15. — How illastrate the poles by making an orange or top spin 
round ? 2. Why do the sun and heavenlr bodies appear to revolTe 
from east to west in twenty-four hours ? o. How illustrate these ap- 
parent motions ? 4. What are the arguments against the supposition 
that the sun revolves round the earth? 

Paye 16*. — If the sun revolves round the earth every twenty-four 
hours, wliat must be the circumference of the <nrcle he would have to 
describe daily? 2. How do you show this? 3. What idea can you 
give of the number of Uie fixed stars ? 4. What, of their distance $ 
o. What the inference from these fioLcts? 6. How much is the sun 
larger than the earth P 7. Is there any thing known of the magnituda 
of the fixud stars ? 8. What are they supposed to be ? 9.^ A jUanet 
appears brighter and laraer if viewed through a telooope, is this th« 
lose with a fixed star ? 10. How do you account for this ? 

Page 17. — ^The seasons caused by? 2. What is meant by the orbii 
of the earth? 3. The plane of the .earth*s orbit? 4. Huw illuttrnta 
them ? 5. Are we to suppose that the orbU of the earth is a solid or 
substantial ring, or that its plane is a real, visible, fiat surface ? 6. How 
illustrate what has been said ? 

J'uife 18.— The equator 9 2. Why so called? 3. Into what does it 
divide the globe? 4. In what direction does it run? 6. If the axis of 
the earth were not inclined to the plane of its orbit, what would be the 
consequence ? 6. What is the measure of the angle made by the axis 
of the earth with the plane of its orbit? 7. Wh^ do you understand 
by the axis moving parallel to itself? 8. AVhat is tlie consequence of 
this ? 9. When the northern half of the axis is inclined to the sun, what 
is the consequence ? 10. When the axis of the earth neither inclines to 
nor declines from the sun, what is the consequence? 

J*u;/e \9. — How illustrate what has been said? 2. Can you explain 
the diagram in this page ? 3. In what position is the earth wiUi regaxi) 
to the sun at midsummer? 4. Midwinter and the equinoxes? 

Pa<je 20. — When the sun is vertioal to the tropic of Cancer, how fai 
docs he shine over the north pole ? 2. Why ? 3. Over what part of 
tlie earth is the sun vertical, when his rays are withdrawn from the north 
frigid zone? 4. When the sun is vertical ten degrees north of the 
equator, how far does he shine over and beyond the north pole ? 5. In 
this position of the earth, how much of its sur&ce round the south pole 
Is deprived of his light? 6. Over what part of the earth is the sun ver- 
Had, when be shines from pole to pole ? 7. What is meant by the 
OM of illtiminaiinn 9 a w hyis it a great circle ? 9. WW^ ^sskw'^ 
•l«iyi6iM0< the eq<iator ? IQu Tha cotia^^usucA oi V)ka&'% 
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PajeSl.^Atwhit perindiofU , 
du circle of illumiiuLtion F 2, Why u tboSB period) see Ibe dayi 
niglitiwiual all orertl.8 world? 3. When the »uii u nortA o' -■- - 
tor, IB CLera mare or lata ttun half of each of tlie parallela 
circle of illaiDi[i4^ii ? 4. When the daya An rixUai bonri Iddd ht (Uif 
plACflj how much of the panJlel of latitude of that place ii wi^ia die 

C In what poiitioa would the earth be if the mrcle of iUuminaCioii cojn^ 
tided with the tqtiaior 9 

Page '^2.— The advaatsga of Eettiug ■ clear idea of «hat ii meant b; 
thecueleaf illuraiuliani^ 2. Cau juu eiplaia haw it ii pouihle that 
the pole ot th« earlh alwaya paiati in the directioa of the pole of tha 

nitUoHi of nilrt m dmmcler ? 3. Over what part of the earth is the 
niD TEcticaioQ the 31(1 of Jane P 4. Oa tha 3Ulh of Afarchi' S. Oa 
the 32nd uf September? G. Durhig the winter EuLttica f 7. Whyara 
the Arctic and Antaielie dmlei deKiibod at thsdietancsi of 23j degree! 
from thepolai? 

Poj/t ■ili.—Tba krgumenli in proof at the vsith'i motion roDtid tha 
ninp 2. The Ulnittatioiu ? 3. How maj the niu'i apparent motion 
la the taalmini ha ohsarred f i. Whit progress doei he appear la maka 

? L When the aartli i> in Scorpio, tlie .un i> in — ^? 

PcHwai.— ThBerf.j>(i'o* 2. Why lolled? 3, How illoJtrateitP 
(. WbU ii an eclip§e f B. How illnitrate tha principle of aci eclipu 
of the inn? 6. Of ths moonP 7. The orinn of the diviiioa of tha 
circle into 360 degnngp B. What ii the Whw 7 9. The » jmj of tha 
lodiiK? 10. Cbn Ton repent the twelve liniip 11. When u the lun 
mAiiu? 12. When in Tvinit? 13. When ii the lun in LibraP 
14. In what ai^b tha earth when tha loaii in Capricorn? 

/■(^So.^WhjantherenoItwaeclipieieTerjmonth? 2. Brwhat 
argument ii it proved that a body brojected into pure flpaca wiU con- 
tinue in motioD forayer, in a atraigbt line, and with nnifonn Telocity P 
2. Can you Atata tha argument ? 

I'aift 2S. — Can yoa alplain liy a diagram the cauMI of the earUi'l 

imonitration in lUi and tha pr». 



to the forces of prujeclion and attraction P 4. Tha mcai 
tanna eerttri/infal and atntripelal 9 
Pagi '2S — tf the earth at ill crealjon had been projected 

tbeiun, the DOnKqaenceiP 3. What ia as c'/>>>ti>» 4. Why la 
orbil of tha earth eA^licaJ? 

Page S9.— The meaning of the term AphelioH% 1. Ptnhtlioiti 
S. C^n you eo through the preca^ngdeTDonatration? 4. In what p'' 
ofherorbltii the earth when the nmlripalaJ force iigreatestP i. 
whiLt Dut, when it ia iemtP 6. How i> it that the nrKtrifi^h 

' Puya 30.— Doet the orbit of the earth iMer much from a cinl*l 
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2. Why has it been given so elliptical in the diagram ? 3. The differ- 
ence in length between the longer and shorter axis or diameter of the 
earth*s orbit? 4. Why is this difference almost nothing? 5. Is the 
earth as near the sun in winter as it is in summer? 6. How do you 
explain this ? 7. How do you illustrate this by the polar summer ? 
8. The warmest time of the da]r? 9. Why? 10. The warmest time 
of the year? 11. The coldest time of the night and year? 12. Why 
is the sun when rising — on the meridian — and getting — at the same 
distance from us ? 

Page 31. — How is tiie magnitude of a spherical body ascertained? 
2. Meanii\^ of the terms diameter and circumference f 3. How is the 
length of uie circumference of the earth ascertained? 4. How, the 
length of the diameter ? 

Page 32. — ^The length of a decree on the earth's suriaoe ? 2. Why ii 
the equator a great circle ? 3. How does it divide the globe ? 4. Can 
you explain the circles in the diagram. 

Page 33. — The latitude of a place ? 2. In what latitude is the entirv 
northern hemisphere ? 3. In what, the southern ? 4. Does the lati- 
tude of a place give you its precise position? 5. What other measure- 
ment is necessary? 6. What is a meri^Uanf 7. First meridian? 
8. On what is latitude measured? 9. How many degrees in the quadrant 
of a circle ? 10. How many miles in the quadrant of a meridian circle ? 

Page 34. — How is latitude meaaured ? 2. What is meant by the 
universal meridian ? 3. Parallels of latitude ? 4. Why called paro/- 
iel$$ 5. Why parallels of latitude $ 6. How many usually (uawn? 
7. How many might be drawn? 

Page 35. — What is Umgitude $ 2. The first meridian ? 3. All na- 
tions count latitude from the same place ; is there the like unanimity 
with respect to longUitdef 4. How is this explained? 5. On what 
circles is longitude measured ? 6. Why is longitude reckoned on the 
equator? 7. Are the terms longitude and latitude properly applied to 
a spherical body ? 8. Why originally applied to the earth ? 9. Are 
they, strictly speaking, anpUcable to the earth? 10. Why was the Me- 
diterranean Sea so c^ea? 

Pa^e 36. — In what way are the meridians made to assist in determin- 
ing the longitude ? 2. The length of a decree depends upon ? 3. If « 
circle is 360 feet in circumference, what will be the length of a degree? 
4. Why ? 5. The length of a degree on the earth's sumce? 6. Why 
is a degree on the equator longer than a degree on any of the parallels ? 
7. Why are the degrees of longitude of unequal length ? 8. Why the 
degrees of latitude, generally speaking, of equal length ? 9. How are 
the degrees of latitude reouced to imles? 10. How the degrees of 
Longitude ? 

Page 37. — Oan you state tho nature and use of the tahle referred to-* 
2. How far is longitude counted ronnd the globe? 3. How far is lati- 
tude ? 4. The extremes of latitude, north and south ? 5. If one person 
IS 180<» E. londtude, and another 180o W. longitude, and on the same 

rallel, how hi are they from each other ? 6. How do you show this ? 
Strictly speaking, are the d^rees of latitude of equal length? 
Page 38.— Can you describe we princiole of Sir Isaac Newton's theoxi^ 
as to the true form of the earth -«• Caii ytm give thft ^^socSikuii^^C^Q^ 
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trations added in the note ? 3. A degree of a meridian near the polar 
circles is how much longer than a degree of the same meridian near the 
equator? 4. The cause of this ? 5. The consequence of thii? 6. In 
what direction do the degrees of latitude get longer? 7. Is the differ- 
ence worth taking into account practically ? 8. The degrees of longi- 
tude become shorter in what dbection, and in what proportion ? 

Page 39. — How do you show that the latitude of a place m the north* 
em hemisphere always corresponds to the altitude oi the polar star, as 
observed trom that place ? 2. In what part of the earth would we be^ 
if the polar star were in our xenith ? 3. What would its altitude and 
our latitttde be in this case ? 4. At 45<* N. latitude, what is the alti- 
tude of the polar star? 5. At 53*^? 6. At the equator? 7. In what 
Eart of the earth would a person be, from which if he moves, no matter 
1 what direction, he is going totUhward $ 

Page 40. — How measure a degree upon the earth*8 sur&ce ? 2. How 
find the circumference and diameter ot the earth ? 3. How much is the 
equatorial diameter of the earth lonffer than the polar? 4. How may 
the latitude of a place be found by the meridian altitude of the sun ? 

Page 41. — Why does our zenith distance from the celestial equator 
give us our latituae ? 2. Why does Uie distance between the celestial 
equator and the poles of the heavens correspond to the distance between 
the terrestrial equator and the poles of the earth ? 3. In what part of 
the earth woula we be, if the celestial equator were in our zenith? 

4. Wliere, if it coincided with our rational horizon ? 5. What wouU 
be our latitude in each of the preceding cases? 6. What would be our 
latitude if our zenith were 45** from tne celestial equator? 7. What 
is DECLINATION, and to what does it coirespond ? 

Page 42. — Hew may our zenith distance from the celestial equator be 
found ? 2. Wliat is the sun^s declination on the 21st of June ? 3. When 
is the sim^s south declination greatest ? 4. When has the sun no de- 
clination ? 5. How may the latitude of a place be found by taking the 
meridian altitude of the moon, or of any fixed star, whose declination is 
known? 

Page 43. — How is longitude found at sea? 2. Why is time earlier 
towards the east f 3. And why in the proportion of one hour to 15 
degrees ? 4. When it is ] o'clock with us, what will be the hour with 
pereons residing 15 degrees to the east of us ? 5. What with persons 
residing 45 de<p:ees to the west of us? 6. How do you show this? 
7. B^ knowing, the difference in the titne of any two places we can de- 
termme ? 8. And by knowing the difference in their longitudes we can 
determine ? 9. How many meridians usually drawn upon fflobes and 
maps? 10. Why 24? ll. If a meridian is drawn through every 10 
degrees, every meridian corresponds to how much time? 

Page 44. — What is meant oy a ehronometet 9 2. The use of it in 
determining the longitude ? 3. If it is 12 o*clock by our watches, as 
regulated by the sun, and only 10 by tiie chronometer which gives ten- 
don time, what is our distance from the first meridian, and in what 
direction is it from us? — or, in other words, what would be our lonffi- 
tade ? 4. Suppose it were 4 o^clock l^ the chronometer when it is 2 oy 

05, what womd be our longitude? 

Pofft 4&. — Why other methods for finding the longitude reiorted tof 
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2. In what way have the eclipses of Jupiter^s satellites been mode avail- 
ahle for the purpose ? 3. Can you give an instance ? 4. Is this method 
practicable at sea? 5. Why not? 

Tage 46. — How is the distance between two places on a globe or map 
found ? 2. If on tiie same meridian and in the same hemisphere P 2. If 
in different hemispheres ? 4. If on the same parallel ana on the same 
side of the first meridian ? 5. If on different sides of the first meridian ? 

6. How are the degrees of latitude reduced to miles ? 7. How the de- 
grees of longitude ? 8. Can you state the principle of the lunar method ? 

Tage 47. — In what part of the earth may the degrees of longitude be 
multiplied by 60 to bring them to miles ? 2. Why ? 3. Strictly speak* 
ing, is the equator greater than a meridian circle ? 4. In the latitude of 
Dublin how many miles in a degree of longitude ? 5. How find the dis- 
tance between Dublin and Manchester? 6. How find the distance 
between any two places on a globe or map without regard to their lati- 
tudes or longitudes ? 7. The shoi-test distance between any two places 
on a globe ? 8. Why, if carried to the equator, will this ^ve the dis- 
tance between them? 9. In maps on which the equator is not repre- 
sented, how measure the distance between any two places ? 10, Why 
not take the degrees at the top or bottom of the map ? 

Page 48. — Given the difference in time between any two places, how 
maythe difference in their longitudes be found ? 2. And vice versa ? 

3. The length of a degree of longitude at the equator? 4. At the 
poles? 5. In latitude 45°? 6. In latitude 53°? 7. In latitude 60°? 
8, At the polar circles ? 

Page 49. — What causes a diversity of temperature ? 2. Where and 
when is it greatest ? 3. The meaning of the terms zone and climate f 

4, How many zones ? 5. Their names? 6. Why so called? 

Page 50. — The boundaries of each zone ? 2. xhe extent of each ii 
degrees ? 3. Why will not the extent in degrees give their real mag- 
nitudes? 4. Can you give an estimate of their comparative magni- 
tudes ? 5. The necessity for a further division of the earth^s surface 
with regard to temperature ? 6. What may climates be regarded as ? 

7. The principle upon which the division into climates is made ? 8. In 
what part of the earth are the days and nights equal throughout the year? 

Page 51. — How many climates between the equator and each of the 
polar circles ? 2. Why 24 ? 3. From the polar circles to the poles the 
climates are reckoned not by hcUf hours but by ? 4. Why by months ? 

5, Why six climates between the polar circles and the poles ? 6. Why 
is the division of the earth into climates not much regarded now? 
7. Can you give an example of this ? 8. The difference between the 
temperature of Labrador and Ireland in the same latitude ? 9. The in- 
ference from this and similar facts ? 

Page 52. — ^The temperature of a place generally depends upon? 
2. How is this general principle moaified? 3. What are the cities 
mentioned as liaving the same mean temperature though at very differ- 
ent distances from the equator ? 4. How do you explain this ? 5. Why 
the northern parts of North America and Asia colder than places in the 
same latitude in Europe ? 6. Why does a declivity towards the equator 
increase the temperature? 7. Can you state the facts and illustratiom 
given in the notes ? 
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^age 53. — Why the north of Africa and south of Europe wanner than 
the game latitudes in America and Asia? 2. How do periodical and 
prevailing winds affect climate? 3. How large tracts of water? 4. 
What dfitect has an tTuwtor situation upon climate ? 

Pagt 54. — What is meant hy itothermal lines ? 2. The necessity for 
them ? 3. How is their direction generally determined ? 4. In what 
part of the earth do they, generally speaking, coincide with the parallels 
of latitude? 5. Why is their course irregular in higher latitudes? 

6. Why will an isothermal line of any given temperature recede &rther 
from the equator in Europe than it vrill either in America or Asia ? 

7. And why in the maritime parts of Europe than in the continental or 
elevated regions ? 8. The mean temperature of the earth at the equator? 
9. And at 20** north or south of it? 

jHoffe 55. — Can you state the most important isothermal lines ? 

Poffe 56. — Can you describe the seven veyetaJble zones into which 
the isothermal lines specified divide the earth^s surface ? 2. Is it meant 
that the plants and vegetables here specified are confined to those par- 
ticular regions? 3. Can you give a description of the several vegetable 
zones which you might expect to meet with in ascending a lofty moun- 
tain in the torrid zone? 

Page 57. — What is said of Teneriffe, Mount Ararat, and Etna? 

2. Wmtt is meant by the mow-line 9 3. Generally speakixig, where 
is it highest ? 4. Where does it touch the surface ? 5. Its heijdit at 
the equator? 6. At 20 degrees from the equator? 7. Its hei^t in 
our latitude ? 

J*age 58. — Is the heieht of the snow-line in different latitudes bc- 
eurately ascertained? 2. How might a person at the equator experience 
the cold of the frigid zones ? 3. Can you explain why the snow>line it 
higher at 20** frY>m Ihe equator than it is at it ? 4. Can yon eznlain 
why the temperature decreases in proportion to the elevation ? 5. Whj 
do we feel warmer walking alon? the paved streets of a town than we 
should if walkinj? through a field in the country ? 

Page 59. — Wny should we expect the snow-line to be lower in tiie 
southern than in the northern hemisphere in equal latitudes ? 2. What 
has Humboldt said respecting the temperatures of the two hemispheres?' 

3. Can you give examples of the difference of temperatures in the same 
latitudes ? 4. How do you show by the habitations of men that the 
southern hemisphere is colder than the northern ? 

Page 60. — Can you state the three causes assigned for the diflEsrence 
in the temperatures of the northern and southern hemispheres ? 2. Why 
is the sun nearly eight days in the year longer on the northern nde of 
the equator than he is on the southern ? 

Pa^e 61. — ^The utility of mountains? 2. How are spiingf, brooks, 
and nvers formed? 

Page 62. — Can you state generally the great importance of moontaans ? 

Page 63. — How many classes of mountains ? 2. Can yon giye the 
genetal height of each class ? 3. In which class are the highest monn- 
tains in Europe ? 4. In which class the highest in Ireland ? 

Page 64. — ^The highest terrestrial elevation attained by man ? 2. The 
highest balloon ascent? 3. The elevation of Quito ? 4. Can yon give 
the estimated length of the principal mountain chains ? 
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1^»B 65. — Wliafc ia meant bj a piain9 2. Plains are eitiher? 
8. Waat ipecimens in this country of barren or uncultivated plains ? 
4. Where are we to expect the Uurgest plains ? 5. Can you describe 
tiiejRMt plain which extends over the north and north-east of Europe? 
6. Has it no elevations ? 7. The height of the Valdai Hills ? 8. Can 
jroa describe the stqjpet of Russia? 9. The puizas of Hungary* 
JO. Where are the Pontme Marshes 9 II. The meaning of the terms 
NeAerlands and Holland 9 12. What is the extent of Uie great plain 
of Hangary? 

Page 6d. — ^The meaning of the term (lesert 9 2. Are there any in 
Eorope ? 3. Why not ? 4. The lai^est and most remarkable in the 
wurla? 5. The meaning of the term Sahara 9 6. Can yon give a 
general description of it ? 7. The oases $ 8. To what did the ancients 
compare tiiem? 9. The dangers and difficulties in crossiiu; the Sahara ? 
10. what are the camels odled? 11. Why are travellers obliged to 
direct their course by tiie stars or by the compass ? 

Poffe 67. — Can you give an instance of tne calamities which occur 
in crossing the Sahara ? 2. Why need we not describe the deserts of 
Axftbia, Syri&^d Persia? 3. The extent of the Great Salt Desert in 
Peiria? 4. Where are the deserts in Hindostan, and what is said of 
them ? 5. The Great Desert of Asia? 6. The Shamo ? 7. The ex- 
tent of the desert of Gobi or Cobi ? 8. Of the Shamo ? 9. How 
does the Shamo di£Eer from the tahara^ of Africa and Arabia? 

Page 68. — Where is the great American Desert? 2. Its extent and 
eharaeter? 3. The savannahs and prairies are generally covered 
with ? 4. Where are they most numerous ? 5. Can you describe the 
great plains in America? 6. The llanos f 7. The pampas 9 8. The 
area uid mean elevation of the sreat plateau of Titicaca? 9. The 
elevation of the plain of Quito ? 10. What description does Humboldt 
give of the llanos of Venezuela ? 

Page 69. — ^The oinpn. of rivers ? 2. The size and character of a river 
depend upon ? 3. The extent of the basin of the Amazon ? 4. The 
velocity of rivers depend upon ? 5. How are cascades and catara^^ 
formed? 

Pc^ 70, — How are rivers often carried over plains? 2. Canyon 
give instances of this ? 3. How do rivers differ with regard to their 
mouths ? 4. The breadth of the estuary of the La Plata? 5. What 
produces floods periodically in some rivers ? 6. Can you repeat the 
mstances mentioned in the text ? 7. The danger from floods ? 8. The 
DtiUtyofthem? 9. What does Gibbon say of the NUe ? 

Paae 71.-^-Gan yon describe the several classes into which rivers 
nave been divided ? 2. Has the length of rivers been accurately ascer- 
tained ? 3. How should these rivers be studied ? 4. In what class 
is the largest river in Europe ? 5. In which the hixgest in Ireland and 
England ? 

Page 72. — How are lakes classed ? 2. GKve examples of each kind. 
3. The most usual class? 4. Such lakes may be considered expa&r 
sions of? 5. Can yon give instances? 6. How do lakes of ^e fourth 
class generally differ from the others ? 

Pa^ 73.— Where the Natron lakes? 2. What is said of Lake 
Cirknitz? Si. And of Xarayes? 4. How is this accounted for? 5. TVv^ 
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largest lake in the world ? 6. Its area in square miles ? 7. The area 
of Lake Superior? 8. Of Geneva? 9. Lough Neagh ? 10. Winder- 
mere? 11. What have you to observe regardmg Nicaragua?. 

Pcuie 74. — ^The tides are caused by ? 2. Can you describe them ? 
3. Wny not two tides every twenty -four hours ? 4, How much the 
lides later every day? 5. Why? 

Paye 75. — How are the waters of the sea preserved from putrefac- 
tion ? 2. Can vou show how the tides are produced ? 3. Why is the 
tide not at its highest when opposite to the moon ? 4i How illustrate 
this by the facts referred to in the note ? 

Pa(fe 76. — How is it that the waters on the side of the earth, nearest 
and furthest from the moon, are equally raised in tides at the same 
time ? 2. The illustration ? 3. Can you explain the tides by a dia- 
gram ? 4. Can you show how the sjn'lng and 7ieap tides are caused ? 

Page 77. — When have we spring and when neap tides ? 2. Why 
are the tides higher towards the equator ? 

Page 78. — Where are the tides most regular? 2. Wliat produces 
irregularities in the time and height of tides ? 3. Why tides almost 
imperceptible in the Mediterranean and the Baltic ? 4. Why regular, 
and often very high tides in Baffin's and Hudson's Bay, and m the 
Red Sea? 5. AVhere do tides often rise dangerously high? 6. The 
use of currcids in the ocean? 7. Can you describe the great equa- 
torial CURRENT? 

Page 79. — Can you give a description of the GULP STREAM? 2. The 
velocity of the gulf stream? 3. How distinguished from the water ri-und 
it ? 4. How the gulf stream instrumental in leading to the discovery 
of America ? 

Page. WO. — Can vf)U describe the great equatorial current in the 
Pacific Ocean? 2. Ilow the existence of the POLAR CURRENTS proved 
by the failure of C-ap^ain Parry's attempt to reach the north pole? 

3. Why navigation dangerous in the northern parts of the Atlantic? 

4. Can you give a familiar illustration of the causes which produce the 
polar currents? 5. How the inhabitants of Iceland supplied with 
much of their fuel ? 

Page 81. — Why do the polar currents, as they approach the 0^tMZ- 
torial parts of the earth, take a westerly direction ? 2. AVhat is said of 
CONTRARY and undeb currents? 3. How are eddies and whirl- 
pools formed? 4. Can you describe the Maelstroom? 5. Where 
Charybdia? 6. The otility of currents ? 

Page 82. — The ATMOSPHERE? 2. Its uses? 3. Its constituent 
parts ? 4. Can its height be exactly determined ? 

Page 83.— What is meant by reflection and twilight ? 2. How 
produced ? 3. The duration of twilight varies with ? 4. Why shortest 
m the equatorial parts of the eaith? 6. Why longest in the polar 
regions ? 

Page 84. — When the sun's rays are withdrawn from the polar regions 
are the inhabitants left in total darkness ? 2. AVhat in some measure 
compensates for his absence ? 3. Repeat the verses in illustration ? 
4. Refraction? 5. How produced? 6. Its effect and utility ? 7. 
Its amount at the horizon ? 8. At the zenith ? 

85. — How do you prove tJiat when we see the lower edge of the 
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ion or moon resting npon the horizon its whole disk is in realitj 
below it? 2. State the note in reference to this? 3. Describe the 
experiment in illustration ? 4. How else may refraction be familiarly 
illustrated ? 5. Weight of the atmosphere ? 6. Uow ascertained ? 

7. Upon what principle is the common pump constructed ? 8. The 

BAROMETER? 

Page 86. — ^The pressure of the atmosphere upon every square inch of 
the earth*B Bur£Eu;e? 2. How is this shown? 3. The amount of its 
pressure upon the body of an ordinary sized man ? 4. How are we 
enabled to support this enormous pressure without inconvenience? 5. 
Evaporation ? 6. Why do the vapours ascend ? 7. When do they 
become stationarjr? 8. When visible ? 9. In what form? 10. How 
are the glouds classified ? 

Page 87. — Mists or fogs ? 2. How produced ? 3. How and where 
do they render navigation dangerous ? 4. Describe the circulation of 
waters that is constantly going on, for the benefit of mankind, between 
the sea, the sky, and the earth ? 

Page 88. — In what parts of the earth is rain most abundant ? 2. 
Why should we expect this to be the case ? 3. The computed annual 
average quantity of rain in the torrid zone ? 4. In the north temperate 
zone ? 5. What is meant by inches of rain ? 6. What mark of design 
is there in the different quantities of rain that fall in different parts of the 
earth? 7. In what parts of the earth is rain most frequent, or the 
number of rainy days most ? 8. How is this illustrated in the text,? 
9. How do you account for the regularity of the rain and other pheno- 
mena of the atmosphere in the torrid zone ? 10. What is a pluviometer 
or rain-gauge 9 11. How many inches of rain have been collected, in 
24 hours, in the torrid zone ? 12. In what parts of the world are the 
/cur seasons distinctly marked? 13, Where are there only two sea- 
sons? 14. Where only owe ? 

Page 89. — ^How b the year divided in torrid and tropical regions ? 
2. When is it the dry and when the wet season ? 3. The mark of 
desifi^ in this ? 4. Can you give Humboldt^s description of the effects 
of these periodical rains and droughts in those regions ? 5. The suffer 
ings of the Tvild horses in the rainy season ? 6. Is the horse originally 
a native of the llanos ? 7. In the northern tropical re^ons of Africa, 
when do the rains commence, and when end ? o. Describe their effects. 
9. In what parts within the tropics are there two rainy seasons ? 1 0. In 
what two respects do they differ from each other? 11. Have all places 
under the same parallel uieir dry and rainy seasons at the same period 
of the year? 12. What produces this irregularity? 13. Give examples. i 

14. Are there any places within the torrid zone that have no rainy J 

season? 15. Can you explain this ? 16. What is said of Egypt ? I 

Pa^e 90. — Generally speaking, in all parts of the world, do equal | 

quantities of rain fall m equal latitudes? 2. What localities are most 
subject to rain ? 3. Can you state the reason ? 4. What is dew 7 
5. In what regions of the earth, and in what tracts of country in parti- 
cular, are the dews heaviest? 6. The utility of dew? 7. Can you 
state what was the opinion formerly regarding the formation of dew? 

8. What is the present theory ? 9. W hat are the illustrations given 
In the text ? 
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Page 91. — Should we expect more dew iH a cloudy, than in a clear 
night ? 2. Why little or no dew in cloudy nights ? o. Is dew equally 
diBtrlbuted over the same localities ? 4. How has this been proved f 
5. The general inference from this? 6. How is Aoar-frost produced ? 
7. Is mildew of atmospheric origin? 8. What other forms do the 
vapours of the atmosphere assume ? 9. How is snow produced ? 10. 
And how hail 1 1 1. If we judge from appearances, what would we 
conclude regarding the utility of snow ? 12. In what two respects b 
snow stated to be of great use ? 13. What is the difference between 
snow and hail, as to thepart of the earth, and seasons of the year in 
which they fall ? 14. How is hail supposed to be produced? 

Page 92. — The primary cause of wind ? 2. The illustrations given? 
3. How winds divided? 4. Trade-winds — why so called?* 5. An 
instance of their utility to navigation ? 

Page 93. — Can you explain the cause of the trade-winds ? 2. In 
what case would the trade-winds blow regularly and constantly in the 
direction here stated ? 

Page 94, — Periodical winds? 2. The monsoons t 3. Why so 
called? 4. Can yon exphdn the cause of the monsoons? 5. When 
do they blow from the south-west 1 6. When from the north-west ? 
7. Why along the Gulf of Giiinea, southerly and south-westerly winds 
constantly ? 8. Why also on the coast of Pern ? 9. Can you expUun 
the land and sea-breezes ? 

Page 95. — Where the winds, either permanent or periodical ? 2 
Where variable ; and why ? 3. What may be considered as the prin-. 
cipal cause of the variableness of the "winds ? 4. The velocity oi tin 
winds? 5. The probabl cause of hurrtoanes, tornadoes, and typkongi 
6. What are the winds which are stated to be of a local and peeolkr 
character ? 7. When does the sirocco occur ? 8. How long does h 
continue? 9. Describe its effects. 10. Where and when does the 
/. armattan blow ? 1 1. Its effects upon the health of the natives ? 

Page dQ. — The simoom and samiel are peculiar to ? 2. The effects 
of the samiel ? 3. How do camels and travellers endeavour to avoid 
it ? 4. The velodty of the wind varies fit>m ? 5. Its supposed giwlft 
velocity in these countries ? 

Page 97. — How is it that vegetables are distributed over almofi tiie 
whole eaiiii? 2. Where found in the greatest vigour, variety, and 
beauty? 3. The cotD-tree ? 

Pape 98. — ^The baobab $ 2. How show that the torrid zone is dis- 
tinguished by the delicacy as well as by the luxuriance of its vegetable 
productions ? 3. How manv species of plants known to exist ? 4. The 

groportions.of plants, accoroing to Humboldt, which grow in laftitiideB 
", 45% and 60", are as the numbers ? 5. The utilitjr of vegetables? 
6. How have they been propagated over the earth ? 

Page 99. — How is it that animals are found in every part of the 
globe inhabited by man? 2. What kind of animals are the most 
widely distributed ? 

Page 100. — How exemplify tiie correspondence between the cover- 
ing of animals and the climate ? 2. Dt. Paley*8 observation ? 8. GKve 
a i^neral account of the divisior^ of animals ; and the distribution, and 
different races of men ? 
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ilETHOD OF TEACHING GEOGRAPHT. 

The following articlb la taken ftx>m the Outltnb drawn np by the Antbor 
for the nee of the Teachers in training in the Normal School of the Commis- 
Moaers of National Education. It, of course, contains his ideas upon a most 
important part of G^eography — ^thib mkthod of tkaching it. U also oontainfl 
k groat number of important ftots connected with Gec^raphy, and a general 
view ot the whole subjeot.] 

No treatise on geography has, as yet, been published by the 
Board. There is, however, a series of lessons on this inte- 
resting and useful branch of education in their several reading- 
books, from which the leading facts and general outlines of 
feographj may be taught. The excellent maps, too, pub- 
shed by the Board, have done more to popularize the study oi 
ijeography in Ireland than any treatise yet given to the public. 
These maps are in all our schools, and in hundreds of others : 
and as Dr. Watts has observed in his work ** On the Improve^ 
tiient of the Mind" — ** The situation of the several parts oi 
the earth is better learned by one day's conversing with a map, 
ilian by merely reading the description of their situation a 
hundred times over in books of geography." A connected 
and systematic knowledge of geography, however, requires a 
regular text-book on the subject : and it may be well to state 
here, that such a work is in preparation for the use of the 
National Schools. In the meantime, geography is taught in 
the National model and training schools, by the maps, reading- 
lessons, and lectures. 

Before commencing geography, the pupils should be made 
acquainted with at least the four cardiilal or principal points 
of the heavens. This may be done in a few minutes. Take 
them out at twelve o*clock, and tell them that if they look 
towards the sun, their faces will be in the direction of the 
south, their backs towards the northy their right sides to the 
joest, and their left towards the east ; and that this is the ca6« 
every day in the year at twelve o*clock. Or, as children are 
liable to forget which of their sides in such a position is turned 
to the east or west, let them connect these pomts with the part 
if the heavens in whidi the sim rises or sets;* and they will 
feel no difficulty in pointing to the east and west points of the 
heavens or horizon. 



» During the equinoxes only* the itin rises and sets in the east and 
west points of the horizon. Between the vemal and autumnal equi- 
nozee, the tun rises and sets northward of the east and tvest points of 
tile horizon ; and between the autumnal and vernal equinoxes propor- 
tionally souihward. 
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Having fixed these points in their minds, let them return to 
the school-room, and be^m their first lesson on geography with it. 
In which side or wall of the room is the principal entrance ? 
may be asked ; and the answer will be, in the south. Why ? 
Because it is in the direction of the sun at twelve o'clock. In 
which side is the rostrum, or master's desk? In the north. 
Wliy? Because that is the side opposite to the south. The 
east and west sides of the room will be as easily pointed out ; 
and from the school-room the question may be extended to the 
play-ground, and to the entire premises. The pupils will 
readily name the streets that run along or enclose the Educa- 
tion Grounds, on the south, north, east, and west. These streets 
they should be told, are the northern, southern, eastern, and 
western boundaries of the premises. The question may then 
be extended to the city generally; as, on wliich side of the city 
is Merrion or Mountjoy- square ? Which side of these squares 
is nearest or farthest from us ? In what direction is Sackville- 
street from Marl borough-street ? Do tliey cross at right angles, 
incline, or run parallel to each other ? In what direction firom 
Dublin does Kingstown, Lucan, or Ashbourne lie ? Similar 
questions should be put regarding the counties bordering upon 
Dublin ; and thus geography is commenced, as it should be, 

with TOPOGRAPHY. 

The pupils should then be directed to draw a ground-plan 
of the school-room on their slates. The dimensions should be 
stated to them, — or, which is preferable, they should be made 
to measure it themselves. As it is eighty feet in length, by 
fifty in breadth, they ^vill see the necessity for reducing its 
dimensions, or for drawing it on a small scale. If the scale be 
«w inch for every ten feet, the drawing will be eight inches by 
five. If reduced to a smaller scale, the drawing will, of course, 
be smaller in proportion. If the plan is to be on an inch for 
ten feet, let a line an inch long be drawn in a comer of it, 
for the scale by which the dimensions of the desks, &c. are to 
be measured and laid down. Tlie desks, which are sixteen in 
number, and about thirty feet long each, may be represented 
by parallel lines, three inches long, and one-tenth of an inch 
broad ; and the platform on which the master's rostrum stands, 
by a parallelogram, two inches by one and a half inch ; and in 
itj8 proper position in the school-room. 

• • • • • 

This is a rude representation of the school-room, as it would 
appear to a person looking down from the ceiling — or, in other 
words, it is a map of the school-room. The pupils may now 
be introduced to a map of the world, and they wiU readilv 
conceive that it is intended to represent the earth, as it wouut 
appear to the eye of a spectator raised at an immense distance 
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above it. But as children naturally fall into the mistake of 
considering the eastern and western hemispheres, as plane and 
unconnected BurfaceSy they should be told that they are intended 
to represent a globes divided into two equal parts, and placed 
beside each other on a flat suiface, or, as the terra hemisphere 
denotes, halfgldbeB. A familiar idea of this may be given to 
them by dividing an orange, or an apple, into two equal parts, 
and by placing them on a table, or any flat surface, with their 
edges in contact. Or the children may be told to conceive the 
two hemispheres to be compressed or flattened, so as to coincide 
with the plane ; or, let them suppose them to be placed witli 
their backs in contact, and inflated, so as to form an entire sphere 
or globe. Having formed a correct and clear idea of the map of 
the world, they will easily conceive that the map of Europe, 
Ireland, or of any particular country, is intended to represent 
A portion cut, as it were, out of the general map of the world. 
A small wooden globe, divided into two equal parts, is used in 
our schools, to give children correct ideas, both of the form of 
the earth, and of tlie two hemispheres, or map of the world. 
When the teacher is explaining the form of the earth, he holds 
the small globe in liis hand ; and when, the two hemispheres into 
which it is supposed to be divided, he takes it asunder, and 
places the two half globes against the wall, with their edges in 
contact, and in juxta-position with a map of the world. 

Latitude f Longitude^ the great and small circles of the sphere, 
meridians, parallels, and zones, which, to cliildren, appear as 
so many mysteries, may be simply and clearly taught by the 
use of such a globe. The circle formed by the junction of the 
two halves, when united, may be regarded as the first meridian, 
and, if a circle equidistant from the poles be traced, it will 
intersect it at right angles, and represent the equator. The 
tropics, polar, and other circles may be easily added and ex- 
plained ; and if the globe be painted black, it will be easy to 
give an outline in chalk of the relative position and extent of 
the great division of the earth's surface into continents and 
oceans. For example, ask the pupil to point to the spot where 
England should be, and if he recollects its latitude and longi- 
tude, he will at once determine its proper position. He will 
Bay, that as it lies between the parallels of 50° and 56° north 
latitude, it is more than half way between the equator and 
north pole ; and, of course, under the first meridian, which 
passes through the east of it. The position of Ireland and 
Scotland — the one to the west, the other to the north, of Eng- 
land, and forming a portion of it — may then be pointed to, or 
dotted in chalk ; and so of other countries. In short, such a 
globe lias, besides its peculiar advantages, all the utility of a 
blank or outline map. 
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The cause of day and night, and the change of the seasons, 
may also be simply and clearly explained by means of two little 
wooden globes, such as are used in this establishment. Fot 
explaining the seasons we use a simple contriyance, which 
shows, at one view, the different positions of the earth with 
regard to the sim during the summer and winter sobttces, and 
al^ the equinoxes. It consists of four small balls, painted and 
fixed, as represented in the diagram, page 19, and a larger ball 
in the centre (where the candle is supposed to be), wMch re- 
presents the sun. The central ball stands upon a frame like a 
candlestick (upon the top of which it may be made to turn as 
on a pivot), and supports the others by four straight wires, 
wliich issue from its centre at right angles to each other. These 
wires enter the small globes at the equinoctial and sokticial 
points ; and as they represent the perpendicular rays of light 
from the sun at those seasons, they form the centre of the circk 
of illumination ; which is represented by painting the half o1 
each of the small globes, from this point, white. 

The different phases of the moon may also be familiarly ex- 
plained by means of small globes similarly painted ; and the 
planetary system generally. This we do ; and it is found a 
much easier, and, therefore, a much better way of explaining 
them, than by means of an orrery, which is not only a com- 
plicated, but an incorrect* representation of the motions, mag- 
nitudes, and distances of the heavenly bodies. The simpler 
the contrivance, the better for illustration, and the nearer the 
resemblance to the simple but sublime machinery of nature •* 
to the works of that Great Being, who 

" Bids seed time, harvest, equal course mainti^iT^^ 
Through reconciled extremes of drought and rain ; 
Builds life on death, on chan^ duration founds ; 
And makes the eternal wheeu to know their roondib* 



* " Choose any well-levelled field or bowling-green ; on it {daee a 
riohe two feet in diameter : this will represent the sun ; Mercoij will 
M represented by a grain of mustard-seed on the circumferenee of a 
drele, 164 feet in diameter, for its orbit ; Venus, a pea, on a cirde of 284 
fbet in diameter; the earth, alao ajpea, on a circle of 430 fset; Man, 
a rather lurge pin*8 head, on a circle of 654 feet ; Vesta, Juno, Oerei, 
Pallas, grains of sand, in orbits of from 1,000 to 1,200 feet; Jupitar, 
a modenttelj-sized orange, in a circle nearly half a mile across ; Si^un, 
a small orange, on a circle of four-fifths of a mile ; and Uranus, a fiill- 
sixed cherry, or small jplum, upon the circumference of a circle mora 
than a mile and a half m diameter. As to getting correct notioBS on 
this subject by drawing circles on paper, or stiO worse, from those 
very childish toys called orreries, it is out of the question.** — Sir «/. 
IJem^Vs Astronomy. 
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Having taught the pupils as much of Mathematical Geography 
it will enable them to comprehend the figure, magnitude, and 
itiotions of the earth, their attention is directed to the great 
divisions into which its surface is naturally divided; or, in 
other words, they are introduced to Physical Geography. 

We begin by giving them general views and leadmg ideas. 
Having made them observe that there is far more water than 
Umd upon the surface of the globe, we inform them that the 
proportion is probably as seven to three ; or, in other words, 
that more than two-thirds of the earth's surface are covered 
with water. 

We then inform them, that the entire surface of the earth, 
land and water included, is supposed to contain about one 
hundred and fifty millions of geographical square miles ;* and 
they will draw the conclusion, that Hie extent of the land 
must be less than fifty millions, or less than one-third. Hav- 
ing supposed that the land on the earth's surface contains 
about forty-five millions of geographical square miles, we 
distribute it into five great divisions or continents, namely, 
Asia-, America, Africa, Europe, and Oceanica ; observing at 
(he same time, that the water is also divided into five great 
divisions or oceans, namely, the Pacific, the Atlantic, the 
Indian, the Northern, and the Southern oceans. After learn- 
ing from a map of the world, the relative position and com- 
narative extent of the great divisions of land and water into 
continents and oceans, they may be told that Asia is supposed 
to contain rather more than one-third of the land on the earth*S 
surface ; America nearly one-third; Africa, about onC'fifth ; and 
£urope and Oceanica, about one-fifteenth each. Then comes 
the question — how many millions of geographical square miles 
in Asia? About fifteen; because Asia contains about the 
one-third of the land on the surface of the globe, which is 
supposed to amount to forty-five millions. Similar questions 
may be put regarding the other great divisions; and the 
answers will be — America contains nearly fifteen millions ; 
Africa, about nine ; Europe and Oceanica, about three each ; 
because these divisions respectively constitute a third, a fifth, 
and a fifteenth of the whole land on the surface of the globe, 
that is, of forty-five millions of geographical square miles, 
^gain, how much is Asia larger than Eurox>e ? Five times as 
large ; for Asia contains about fifteen millions of geographical 
square miles, and Europe only about three miUions. How 
much is Africa larger than Europe or Oceanica? Three times 
as large ; for Africa contains about nine millions, (one-fifth of 

* Th« superficies of a globe is found by moltiplying the eircuinfereDcc 
by tht diameter. 
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forty-five y) and Europe and Oceanica, only three each. Are 
any of the great divisions nearly equal in point of extent ? 
Yes ; America is nearly equal to Asia ; and Europe to 
Oceanica. 

These proportions are not only pleasing to the pupils, but 
are calculated to give them clear ideas of the comparative 
extent of land and water on the earth's surface ; and of the 
real and relative size of each of the great continents into 
which it is divided. Similar proportions may be discovered, 
and similar questions put respecting the several countries 
constituting the continents. For instance, if a pupil is in- 
formed that about one-third of Asia belongs, or is tributary 
to China, and nearly another third to Russia, he will at once 
conclude that each of these powers possesses a territory equal 
10 about five millions of geographical square miles ; and that 
tM the other countries taken together, constitute the remain- 
ing third of Asia. This is a great and leading idea of Asia, 
and will be easily recollected. Again, of the remaining third 
of Asia, Arabia constitutes about the one-fifth, and Hindostan 
something more than another fifth. Arabia and Hindostan, 
therefore, contain each about one million of geographica 
square miles. They have also each of them, the same pro* 

Eortion to the continent of Asia, that Europe has to the entire 
ind upon tlie earth's surface, namely as 1 to 15. With re- 
gard to the other countries a similar process is pursued. 

General views with regard to the population of the world 
are, in like manner, given to the pupils. Eor instance, the 
l)opulation of the world is supposed to amount to about 800 
.nillions, which, if divided by 45,000,000, the number of geo- 
graplucal square miles contained in the earth's surface, gives 
about 18 persons to the square mile. The population of' Asia 
amounts to about 390 millions ; of Europe, to about 240 ; of 
Africa, to about 70 ; of America, to about 42 ; and of Oceanica, 
to about 20,300,000. Asia, tlierefore, contains about one-half 
and Europe nearly one-third of the population of the world. 
The absolute population of Asia is greater than that of Europe, 
but its relative is far less. For, divide the amount of the po- 
pulation of each by the number of square miles contained in 
the surface, and the quotient will give 80 persons to the square 
mile for Europe, and only 26 for Asia. In the same way we 
proceed with regard to the other continents and countries. 

The great physical features and natural boundaries of the 
several continents are next pointed out. For instance, Sonth 
America is, generally speaking, divided by mountains and 
rivers into five great divisions — namely, the western declivity 
between the Andes and Pacific Ocean ; the basin of the Ori- 
noco; the basin of the Amazon; the basin of the Paraguay; 
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and the southern extremity. In like manner, North America 
is divided into five great natural divisions — ^namely, the basin 
of the Mississippi ; the western declivity between the Rocky 
Mountains and the Pacific Ocean ; the northern declivity be- 
tween the Great Lakes and the Arctic Ocean; the eastern 
declivity, between the ^Vlleghany Mountains and the Atlantic; 
and the basin of the St. Lawrence. Again, Europe may be 
traversed from S.W. to N.E. without crossing any consider- 
able river. Europe is, therefore, divided by mountains and 
elevated regions into two grand declivities, namely, the north- 
western and the south-eastern ; and the great rivers, generally 
speaking, will consequently flow in a N.W. or S.E. Section. 
The Volga, the Dnieper, the Don, the Danube, &c., flow in 
the latter, and the liliine, the Elbe, the Vistula, the Oder, 
&c., in the former direction. Of course there are other de- 
clivities, and consequently rivers in other directions, but Ave 
are speaking generally. 

The physical features and natural divisions of Asia are 
peculiarly grand and striking. In the centre is the great 
table-land or elevated regions between the Altai Mountains 
on the north, and the stupendous range of the Hiraalehs on 
the south. Between this elevated region and the Arctic Ocean, 
is the great northern declivity, which extends from the Uralian 
Mountains on the west, to the rocky shores of the Pacific on 
the east. The great southern or south-western declivity of Asia 
comprehends all the countries southward of the Iliraaleh 
Mountains, the Caucasian, and the intermediate chains — 
that is, generally speaking, the Eastern and Western Penin- 
sula, Persia, Arabia, and Syiia. The great eastern declivity 
comprehends China, Corea, and the eastern part of Cldnese 
Tartary. The western declivity, which is much less extensive 
than the others, lies to the west of the Belur Tag, and the 
chain of mountains which connects the Himaleli with the 
Altaian ranges. These grand natural divisions may be traced 
by the great mountain ranges which separate them, and the 
immense rivers which flow through them. For instance, the 
northern declivity is shown by the course of the Lena, th© 
Yenessei, and the Obi ; the eastern, by the Amour, the 
Iloang-ho, and the Yang-tse-kiang ; and the southern, by the 
Euphrates, Tigris, Indus, Ganges, Irrawaddy, and Cam- 
bodia; and the western, by the Sihon or Jaxartes, and the 
Oxus or Jihon. A knowledge of the great mountain ranges 
is of far greater utility to pupUs in geography than is gene- 
rally thought. Upon their height, direction, and distance 
from the sea, depend, generally speaking, the magnitude 
and directions of the rivers. K near the sea, the rivers which 
flow from them are short, rapid, and ill-adapted for naviga- 
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tion. Such rivers we may expect to find between the Andes 
and the Pacific Ocean. If at a great distance from the sea, 
tiie rivers which flow from them, will be long, gentle, and 
navigable. Upon such rivers man takes up his abode — ^towns 
are built — commerce commences — and civilization follows in 
its train. 

When the pupils are made a:cquaintcd with the general 
outlines and natural divisions of the earth's surface, we pro- 
ceed to Political Geography. In this branch of geography, 
also, we begin by giving general views and leading ideas ; and 
having traced the great outlines, we fill them up gradiially, 
and in every thing that concerns Great Britain and Ireland, 
as minutely as practicable. At every step we apply the prin- 
ciples of CLASSIFICATION and COMPARISON.* Mouutaius, 
rivers, lakes, states, cities, &c., are classed and compared; 
which not only assists the memory of the pupils, but enabled 
them to form correct conceptions of the real and relative mag- 
nitude of each. They are told, for instance, the height of a 
mountain, or the length of a river, with which they are 
familiar — or the population of the town in which they reside, 
and from these points the classifications and comparisons com- 
mence. The pupils are thus enabled to form correct and 
elear ideas of things which they do not know, by comparing 
fchem with things with which they are familiar. The largest 
river in Ireland is the Shannon -^ the largest in Europe the 
Danube (for the Volga is rather an Asiatic river) ; the lekkgth 
of the former is scarce 200 miles, of the latter about 1,800. 
It would take nine such rivers, therefore, as the Shannon, to 
make the Danube. Again, the highest mountains in Ireland 
are the Beeks in Kerry — in Europe, the Aips ; the highest ot 
the former (Cam Tual) is 3,410 feet above the level of the 
sea; of the latter (Mont Blanc), 15,668. The Alps are, there- 
fore, nearly five times as high as the highest mountains in 
Ireland. Or, four such mountains as Cam Tual, piled on the 
^p of each other, would not equal Mont Blanc in height and 
magnitude. What an idea this gives to children of the sur- 
passing grandeur of Mont Blanc — ** the Monarch of Moun- 
tains!" And how their conceptions are enlarged, when in- 
formed that there are mountains in America and Asia nearly 
twice as high ! 

* This great improvement in the method of teaching geoCTaphr (by 
CLASSIFICATION and comparison) is principally due to Mr. Wood- 
bridge, the eminent American geographer. The other great improve- 
ment — namely, beginning with the school-roomy and leac^ng the pupili 
gradually^ tftt otmnu a Vinoonnu, (from the known to the unknown,) 
may be traced to Peitalozzi. 
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Tbaghers should prepare their pupiLs for the study of astro- 
nomy by directing their attention to the apparent motions 
and relative positions of the heavenly bodies. For this pur- 
pose let them be conducted to some place in the neighbour- 
hood which commands an uninterrupted view of the horizon. 
Looking around them, they will observe that they appear to 
be in the middle of an immense circle, the circumference of 
which is formed by the apparent meeting of the earth and 
sky. The circumference of this imaginary circle, it may be 
observed, is called the horizon, because it bounds or limits 
♦Jie view of the observer. 

They will observe also that the heavens present the appeai*- 
ance of a vast concave hemisphere, every part of which 
seems equally distant from them ; or, in otner words, ii; the 
centre oi which they appear to stand. 

During the day the magnificent dome of the heavens is 
lighted up by the sun, which, after rising above the eastern 
horizon, and traversing the sky in a circular course, disap- 
pears in the west. When the sun sinks beneath our horizon, 
the stars, which seem to be scattered in thousands over the 
vault of heaven, begin to make their appearance ; and the 
moon, at her appointed time, hangs out her silvery lamp, as 
if in aid of their too distant light. 

On the following morning the sun re-appears in the east, 
and afler going over the same course as on the preceding 
day, he disappears again in the west. The daily repetition 
of this magnificent phenomenon has made it so familiar to 
our eyes, Siat we, perhaps, cease to regard it with wonder 
and admiration ; but to llie young and mquiring mind such 
Queations naturally suggest themselves — is it the same bril- 
liant body that traverses the heavens day after day, dispens- 
intr ligiit and heat to the earth which we inhabit ? Or v% 
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there a new sun every day? If it is the same sun as it 
appears to be, what becomes of it during the night ? Or 
how is it that, after disappearing from our view in the even- 
ing, in the west, it re-appears the following morning in the 
opposite point of the heavens ? Does it continue its circular 
course under the earth during the night, and thus, by com' 
pleting the circle^ return to the point from which it set out in 
the morning ? K so, the earth is not, as it appears to be, a 
vast plain or flat surftice extending to the heavens. It must 
be separate or detached from the heavens (at least on the 
eastern and western sides), otherwise the sun and the stars — 
for it will be found that they have a similar motion — co^ild 
not revolve round it in this wav. 

Such observations and such mferences young and inquir- 
ing minds will naturally make ; and it will be the part of 
the instructor to lead his pupils to make such observations, 
and to assist them in commg to correct conclusions.* It 
was in this way that astronomy was originally studied, long 
before globes were invented or books written, and it is in 
this way the first and great principles of the science should 
still be taught. Let the teacher, therefore, conduct his pupils 
step by step over the ground which the first discoverers trod ; 
and the dilficulties of astronomy, which to young and unin- 
structed minds seem so numerous and so formidable, will 
gradually disai)pear — nay more, these very difficulties will 
be converted into subjects of admiiation and delight. 

Let us now take a view of the starry heavens. The stars 
appear to be innumerable, and they are so in reality, though 
to the naked eye there are scarcely ever so many as two 
thousand visible, even in the brightest nights. At (irst view 
they appear to be fixed in the heavens, but if after short in- 
tervals we repeat our observations, we shall find that, like 
«*he sun, they have a regular motion from east to west. For 
if, having observed any particular star to be in a line with our 
eye, or some lofly object, such as a tree or the top of a 
chimney, we repeat our observation in, say an hour after, 

* For example, having of themselves come to the conclusion that the 
earth must be detached from the heavens on the east and west sides, 
they may be led to infer by analoriy that it is detached from the heavens 
on every side, or all round the horizon. The importance of this £a<ct ia 
obvious ; for if the earth is detached from the heavens on every side, it 
must be self-supported 
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we shall find that this star, and the others which we nunr 
have noticed in the vicinity of it, have moved a considerable 
space to the westward. The stars, too, which we observe 
near the western horizon will in a short time disappear be- 
neath it ; whilst others, not now visible, will soon mfu^e then 
appearance in the east. But while the stars in general 
appear, like the son, to rise in the east and set in the west, 
mesre are others which appear to revolve round a fixed point 
in the heavens, without ever reaching so far as our honzon. 
This point is called the polb of the hcsavens, because Ae 
whole celestial sphere appears to turn round it as on a pivot, 
firom east to west, in twenty-four hours, carrying with it in 
the same direction, and in we same time, the sim, moon, and 
stars. 

The apparent diurnal motion of the heavens may be illus- 
trated in the following simple manner : — Through a small 
glass globe, such as those out of which watch glasses are cut, 
pass a koitting-needle from the circular aperture at the bot- 
tom* to tiie point opposite, and make the globe turn round 
upon H as upon an axis. The globe will represent the celes* 




• Hm i^crtnre at tiie dunk or p^ throogfa wUeh Cbe globe was 
fewwn. 
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lud sphere, and the knitting-needle the axis on which it is 
supposed to turn. Before introducing the imaginary axis, 
affix to its middle point a small ball about the size of a 
naj'ble, to represent the earth in the centre of the celestial 
3phere. The points of the globe at which the needle, or, as 
we shall now call it, the axis, enters and terminates, will 
represent the poles of the heavens; and to complete the 
illustration, the sun and a few of the principal stars may be 
represented by bright specks of paint or gold leaf on the 
convex or outer surtace of the globe. 

Now let the teacher, having inclined the upper or north 
pole of the glass globe in the direction of the pole star, 
make it turn round upon its axis from cast to west, and his 
pupils will have a clear and correct representation of the 
apparent motions of the heavenly bodies — that is, if they 
conceive themselves to be on a fixed point on the surface of 
the small globe in the centre, which ir»prcsents the earth. 

To aid their conception, a circle should be drawn round 
the glass globe to represent the celestial equator, and another 
and corresponding one round the small globe in the centra 
to represent the terrestrial equator. A meridian circle or 
two should also be drawn on each of the globes. 

Now, from the point on which we conceive ourselves to 
be placed, it will oe easy to conceive that only one-half of 
the concave surface of the outer globe can be seen, as in the 
case of the visible heavens. The circle which divides the 
visible half of the sphere from the half which is invisible, is 
called the rational horizon ; and the highest point of the 
visible hemisphere, or the point directly over the head of the 
observer, is called the zenith. The zenith is evidently a 
quarter of a circle, or 90 degrees, distant from every point 
of the horizon ; and if we conceive a straight line drawn 
from the zenith through the earth, in the direction of our 
feet, it would point to the nadir, or the lowest point of the 
invisible hemisphere of the heavens. 

The relations which exist between the circles supposed to 
be drawn on the terrestrial and celestial spheres should also 
be pointed out. The ecjuator of the earth, if extended to 
the neavens, would coincide with the celestial equator ; and 
the same may be said of the corresponding meridians. Be- 
tween the terrestrial and celestial tropics, polar, and the 
ottier corresponding parallel circles, similar relations exist ; 
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and it is evident from the illustration in our hands, that 
the axis of the heavens is a continuation of the axis of the 
sarth. 

It may now be shown that the horizon, and consequently 
the aspect of the heavens, varies with the position of the 
observer. K we were at the north pole of the earth, for 
mstance, it is evident that the polar star, or north pole of 
the heavens, would be in our zenith,» and that our rational 
horizon would coincide with the celestial equator. In such 
a position all the northern celestial hemisphere would be 
visible to us, and all the heavenly bodies situated in it woula 
^pear to move round and round in circles parallel to the 
horizon. Those that are in the equator will sweep the hori» 
zon, and those that are near the pole star will make small 
circles round it ; while the stars in tbf? couthern hemisphere 
will remain constantly invisible to us. This is called the 
PABALLEL positiou of the sphere. Now let us suppose our- 
selves transported to the equator, and it is evident that the 
celestial equator would be in our zenith, and the poles of 
the heavens in our rational horizon. In such a position, the 
stars would appear to us to rise and set at right angles to the 
horizon ; and as the half of each of the diurnal circles which 
they describe is ahove^ and the other half helow the horizon, 
it follows that they must be visible and invisible alternately 
for Aa//'the time of their diurnal rotation, that is, for twelve 
hours. Those that rise in the east point of the horizon will, 
after traversing the heavens in a semicircle passing through 
the zenith,^ set in the west ; whiU those that rise between 
the east and the south points of the horizon, or between the 
east and the north, will, ailer describing regular semicircles, 
set in tne corresponding points of the horizon in the oppo- 
site side of the heavens. 

This is called a bight position of the sphere, because the 
equator, and all the circles parallel to it, cut the horizon at 
right angles. 

Now let us in supposition move northward from the equa- 
tor, and it is easy to conceive that the polar star, or north 
pole of the heavens, will appear to rise above the northern 



* Accurately speaking, the polar star is 1* 20' from the pole of the 
baaveng ; it is^ therefore, never exactly over the pole of the earth. 
^ like the sun during the equinoxes to persons at the equator. 
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point of the horizon in proportion to the space passed over ; 
and that the south pole of the heavens will sink beneath the 
southern point of the horizon in the same proportion. If^ 
for instance, we travel ten degrees north from the equator, 
the pole star will appear to us to be elevated the same 
number of degrees above the northern point of the horizon, 
while the south pole of the heavens will be depressed be- 
neath the southern point of the horizon in the same proper* 
tion ; and if we travel a like distance south of the emiator^ 
it is easy to conceive that the reverse of this woula take 
place. 

To us, for instance, who are situated about 53^^ north of 
the equator (Dublin), the altitude of the polar star above 
the north point of the horizon is precisely the same number 
of degrees, that is, 53^° ; and from what has been said, it ib 
easy to conceive that the south pole of the heavens is de* 
pressed beneath the south point of the horizon in the same 
proportion, that is, 53^°. To us, and to all persons situated 
between the equator and the poles, the heavenly bodies tap* 
pear to move in circles more or less inclined to the horizon ; 
or, in other words, when one pole of the heavens is elevated 
above, and the other depressed below the horizon, the equator 
and all the circles parallel to it make oblique angles with the 
horizon. This is called an obliqub' position of the sphere 

From what has been said, it will be easy to conceive that 
to persons in our latitude those stars that are withm 63}^ 
of the pole star will be constantly visible, except when ob* 
Bcured by the light of the sun or the vapours of the atmos* 
phere. Those mat are just 53^^ from the pole star will, 
once in the course of their diurnal revolution, just touch 
the verge of the horizon ; while those that are at a mftter 
distance from it, will describe less or more of their diomal 
circles below the horizon. In illustration of this, the teacher 
should point out to his pupils the most conspicuous of the 
circumpolar stars, that is, those stars which in performing 
their apparent diurnal revolutions about the pole, never 
reach so far as our horizon. The constellations of the Greftt 
Bear and Cassiopeia, which are on opposite sides of the pole 
star, and at about ec^ual distances from it, will furnish the 
teacher with interesting examples. 

The seven bright stars in the Great Bear, which are com- 
monly called the Plough, and sometimei Charles' Wain, 
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should be particularlj noted. Ilie two outside stars in the 
square of the Plough are called the Pointers, because thej, 
in every position, point to the polar star ; that is, a line car- 
ried from Merakf the lower, through Dubhe, the upper star, 
for 29°, or about five times the distance between them, will bring 
the eye of the observer to the polar star. 

To the mariners of old these constellations were of essen- 
tial importance. The polar star, in particular, was their 
great guide, when leavmg sight of land they ventured to 
embark upon unknown seas. The magnetic compass has 
enabled the mariners of the present day to steer then* course 
over the pathless ocean with unerring certainty, even in the 
iarkest night ; and astronomical science has furnished them 
with other means of determining their position on the earth's 
surface ; yet the polar star may still be regarded as the greal 
celestial compass of iJie northern half of me world. 

When the teacher has fully explained to his pupils thfi 
relations which exist between the celestial and terrestrial 
spheres, and illustrated the apparent motions of the hea- 
venly bodies in the manner recommended, he should gra- 
dually introduce them to a knowledge of the facts and 
arguments which led to the discovery of the true system oi 
the universe. The proofs of the diurnal motion of the earlli 
are briefly stated in the second chapter of this work, to which 
the teacher should refer. These proofs the iixustration 
in his hands will enable him to explain fully, and elucidate 
clearly. 

For example, let him make the small globe in the centre, 
which represents the earth, turn roimd upon the needle or 
axis from west to east, while the outer or glass fldobe re- 
mains stationary, and his pupils will have little difficcdty in 
comprehending how the apparent motion of the heavenly 
bodies from east to west, is produced by the real motion of 
the earth round its axis in tne contrary direction. For, let 
them ima^e themselves placed on that point of the inner 
globe which corresponds to their present position on the 
earth, and it wiU be easy to conceive that, while they turn 
round from west to east unconscious of their motion, the 
outer or glass globe which represents the heavens wiU 
appear to revolve round them m the contrary direction, 
that is, from east to west. Whe'a the eastern verge of their 
horizon approaches that part f f the heavens in which the 
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sun 18 situated, the day will begin to dawn ; when their 
meridian comes opposite the sun, it will be mid^day ; and 
when, hy the continued motion of the earth round its axis 
to the eastward, the sun disappears beneath the western 
horizon, the day will be completed. Night will then com- 
mence, and the stars in like manner will appear to revolve 
round them till, by the rotation of the earth, that part of 
the heavens in wnich the sun is situated again appears 
above their eastern horizon. 

In using this illustbatioi* we have supposed that the 
earth is in the centre of the celestial sphere, and that it 
always remains in the same position in space. Neither of 
these suppositions is, in point of fact, true, yet as far as the 
ILLUSTRATION and the arguments are concerned, they are 
both sufficiently accurate. For so immense — we might 
say, so infinite — are the dimensions of the visible sphere of 
the heavens, that an observer at any point within it would 
imagine himself to be in the centre. If we travel to the 
uttermost parts of the earth we would, as we do now, imagine 
ourselves to be in the centre of it ; and if we could transport 
ourselves through the immensity of space to the most dis- 
tant star, our position with regard to it would appear un- 
altered, that is, we would still imagine ourselves to be in 
the centre of the sphere of the heavens I 

The earth, therefore, appears to be in the centre of the 
visible sphere of the heavens ; and though it describes every 
year, in its motion round the sun, a circle nearly 200 mil- 
lions of miles in diameter, its position with regard to the 
heavens appears to remain unaltered ; that is, the earth in 
every part of its orbit appears to be in the centre of the 
celestial sphere ! 

This amazing and almost inconceivable fact has been 
illustrated in a preceding part of this work,* to which the 
reader is referred ; and m the same chapter will be found 
a description of the earth's annual motion roimd the son, 
with PROOFS and illustrations. 

We shall now give a brief description of the system of 
the universe. 

The celestial sphere appears to turn round from eatt to 



• See note, page 22. 
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Veit everj 24 houri, carryiDg with it, in {he same timo, 
■nd is the BBine direction, Uie sun, moon, uid it&ra. Henoe 
the term uhiversb' lias been BDoUed to the vholt ajetem ai 
tike heaTens and be&venlj bodies ; or, in other words, to the 
whole range of creatioQ. 

That ^portion of the universe of which the unit is the 
Sentre, is culled the boi-ah system. This system consist) 
>f the aim, tlie stars called plahets, with their sEcoim- 
uaat or sateujtes, luid a certain number of c( 




The planets, though they differ verj little in appearanos 
from the atarfl, are opaque bodies like the eartli — and in 
fact, tht aarlA it a pliaa. The light with which tliej ahina 

• Unmrie — bwania Ow htnTviii and hcayenlj bcdia apprai t> 

': rsMODtinsM and tb« lima floM. 
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IB not their own, but received from the son and eflected 
back, as in the case of the moon. Like the earth they re- 
Tolve round the sun firom west to east in orbits nearly cir- 
cular. Like the earth, too, the planets, while reTolyinff 
round the sun, turn upon their axes from west to east ; aira 
thus Uke it they have their days and their nights, their sea- 
sons and their years. 

The names of the primary planets are (in the order of 
their distances from the sun) — Mercury, Venus, Uie Earth, 
Mars, Yesta, Juno, Ceres, Pallas, Jupiter, Saturn, and 
Herschel, or the Greorgium Sidus. Five of these planets, 
namely — Mercury, Venus, Mars, Jupiter, and Saturn, are 
/isible to the naked eye, and were known to the ancients. 
The other five were discovered in modern times by the aid 
of the telescope ; and there may be others yet undiscovered. 
Four of these planets are very small, and are called aste- 
roids, namely — ^Vesta, Ceres, Pallas, and Juno. 

The secondart planets, or satellites, revolve round their 
primaries as their centres, and with them round the sun. 
The number of secondary planets as vet discovered it 
eighteen ; namely — the moon, which belonss to the earth, 
the four SATELUTEs of Jupitcr, the »even, of Saturn, and the 
%ix of Herschel. Except the moon, none of the secondary 
planets are visible to the naked eye. 

The description we have given of the form and motions 
of the EARTH m a preceding part of this work, is applicable to 
every planet in the system. They are all spherical bodies like 
the earth ; and like it, they are carried round in their orbits 
by the counteracting forces of projection and gravitation. 

What a gratifying announcement this must be to tht 
pupils who have made themselves acquainted with the 
causes which account for the spnERiciTT and motions of 
the earth 1 Without any additional effort on their part — 
without even having formed any such expectation, they find 
themselves all at once, and as if by intuition, acquainted 
with the forms and motions of all the planets and all the 
satellites 1 Nay, the same principles, it may be presumed, 
operate beyond our system — *' Where other planets cirde 
other sons;** for there is every reason to conclude thai 
every star in the universe, and their number is beyond all 
human computation, is the sun and centre of a planetary 
lysteml 
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1b» fbllowiiiK table exHbita at one view 

of the several planets ; tbdr sistabcbb &om die s . , 
len^tlu of th^r days and tears as measured by the lime of 
their rotatiau upon their axes, ajid (^eir periodic revolntioiu 
round the sun ; and the difierent velocities nilh which they 
movs ID their respective orbita. 
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at another, 



» stand still, as if uncertain whidi 



pLAHBTS The stars called plamts' were so denominated be- 

caase the^ appear as if Kattaering through the heareiu. 
one time they are seen to move from wtsi to eai ' 
in the contrary direction — that is, from east U 
other times they appear ti 

11ia!l tBandering coona, 
Piogreasiie, TetrDgnde, 
These motions appeared to the andents intricate and myste- 
riooB, because they were ig^iorant of the tnte system of the 
heavens ; but to as who are aci^iiainted with it, they appear 
simple and natoral. In fact, as we observed liefore, tiie mo- 
tioos of the planets are in all respects like the motions of the 
Birth. Like it, they move In their orbits from weet to east, 



' ""l^"*: 



• Itantlf, from the Qnek wXav^rai, aandtren. 



138 IXTRODUCTION TO ASTRONOMY, 

by south, round the sun ; and like it they turn upon their 
axes in the same direction — thaJb is, from west to east. 

If we were in the middle of a circular race-course, the horses 
would appear to move regularly round and round us ; but if 
we are at the distance of two or three miles from such a course, 
the motions of the horses would no longer appear regular. 
For suppose the course were in a southern direction from us, 
and that the horses started at the side of it furthest from us, 
with their heads towards the east, and it will be evident that, 
though galloping regularly round the course as before, their 
motions would appear to us to be irregular — and, if we are igno- 
rant of the cause, inexplicable. Wliile describing the ofif-sido 
of the course they will appear to us to move from west to east; 
while rounding it in the direction of the place in which we are 
supposed to stand — that is, while approaching us in a straiahl 
line, they will appear to be without motion ; while gallopmg 
round the side nearest to us, they will appear to move from 
east to west — that is, in the contrary direction from which 
they set out ; and finally, they will appear again to be sta- 
tionary while moving round from us in a straight line. 

Now let us apply this to the planetary system. If we could 
view the planets from the centre of the system — that is, from 
the sun, they would all, including the earth, appear to move 
regularly round and round us, in orbits proportioned to theii 
respective distances from the sun ; but as we view them from 
the earth, which is not in the centre, their motions must neces- 
sarily appear irregular. At one time their motions will appear 
to be from west to east — that is, direct ;• at another, from east 
to west, or retrograde ; and at other times they will appear to 
be without motion, or stationary — just as the motion of the 
horses in a circular race-course would appear if viewed from, 
without, at the distance of two or three miles. 

Names of the planets. — We have seen, page 26, thai 
the nearer the earth is to the sun, the greater is its velocity 
in its orbit ; and the same principles apply to all the planets. 
Hence we may conclude that the nearer a planet is to the sun, 
the greater is its velocity in its orbit. Mercury, therefore, 
travels quicker in his orbit than any of the other planets, and 
from this circumstance he appears to have derived his name. 
For in the heathen mythology. Mercury was the messenger of 
the gods ; and speed is an essential quality in a messenger. 

Venus approaches much nearer to the earth than any of 
the other planets, and hence she appears to us the largest, the 
brightest, and the most beautiful of them all. From this cir« 
cumstance she derives her name. 



Direct motion. That is« in the order of the Signs. 
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Mercury and Venus are called inferior planets, because fheir orbits 
are within the eartVs orbit : that is, between it and the sun. The other 
planets are called superior, because their orbits are without or beyond 
the orbit of the earth. {Interior and exterior would be more appropriate 
terms.) 

When viewed through a telescope, Mercury and Venus present phases 
similar to those of the moon ; from which it follows that they do not 
shine with their own light, and also that tlie orbits in which they revolve 
are between the earth and the sun^. Wheu Mercury or Venus is in 9 
line between the earth and the sun, a transit takes place. On such 
occasions the planet appears to cross the sun*s disk like a dark spot. 
If the planes of the orbits of Mercury and Venus lay exactly in the plans 
of the earth^s orbit, transits would take place at every inferior conjunc- 
tion. But, like the moon, they pass, except on rare occasions (parti- 
cularly Venus), either a little above or a little below the sun. — See 
page 24. The transits of Venus (by which the distance of the earth from 
the sun is determined) can occur only twice in a century, because it is 
only twice in that time that any number of complete revolutions of 
Venus are just or nearly equal to a certain number of the earth^s revo- 
lutions. The next transit of Venus will occur in 1874. 

When Venus rises before the sun, which she does when she is to 
the west of him, she is called Lucifer, or the Momina Star; and when 
she is east of the sun, and consequently sets after him, she is called 
Hesperus^ or the Evening Star, if Venus could be seen by us when 
she is in inferior conjunction, she would appear like a brilliant moon, 
but when she is in that position with regard to the earth, her dark- 
ened hemisphere is next us. 

Mars is distinguished from the other planets by his red, fiery 
appearance ; and hence, it is probable, the ancients bestowed 
upon this planet the name of the god of war. The colour 01 
Mars is occasioned by the great density of his atmosphere, 
tlirough which only the strong red rays of light are able to 
penetrate. The colour of the sun during a fog, or when near 
the horizon, where the atmosphere is densest, is an illustra- 
tion of this. 

Yesta, Juno, Ceres, and Pallas, were denominated 
asteroids,*' because they present a variety of anomalies that dis- 
tinguish them from the other planets. They are supposed to 
be the fragments of some large planet, which, at some re- 
mote period, may have burst in consequence of some internal 
convulsion. 

Jupiter is the largest of all the planets, and hence the an- 
cients gave him the name of the father of the gods. Though 
so far from the earth and sun, he appears to us nearly as large, 
and almost as brilliant, as Venus. 



* Asteroids, that is, like or resembling stars. Compare Spheroid, 
pa^e 8. 
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ParUcularly when he ii teen !n that part of his orhit which is nearest 
lo the earth. When Tiewed through a telescope he is found to he at- 
tended hy four satellites or moons, which exhibit, on a small scale, 
and in short periods, most of the phenomena of the solar system. And 
as they pass through his shadow, as the moon does through the earth's, 
tiiej are frequently and re^ularlj undergoing eclipses. For the most 
part, two of them are aboye nis horizon at the same time ; and so rapidly 
do they change their appearance — particularly the first or nearest, that 
in the short space of 42 hours it presents all the phcwBS of the moon, 
from the thin crescent to the full orb, undergoing an eclipse itself, and 
causing an eclipse at the surface of Jupiter within the same period. 
This satellite, as seen from Jupiter, appears four times as large as our 
moon. The next, or second satellite, completes its reyolution m about 
3^ days, or hcU/h week; the third, in about a toeek; and the fourth, or 
farthest, in something more than two weeks. 

By means of the eclipses of Jupiter*s satellites it was discoyered that 
the motion of light is progressiye, and not instantaneous, as it was for- 
merly supposed. It was observed, for instance, that an eclipse of any 
of these satellites is seen 16 minutes sooner when Jupiter is at his least 
distance from the earth than when he is at his greatest ; from which it 
follows, that it takes lidbt 16 minutes to travel over the diameter of the 
earth*8 orbit, that is 190 millions of miles. The ra^ of light, therefore, 
issuing from the sun, reach the earth in about 8 minutes ; that is, liffht 
travels at the rate of about 12 millions of miles in a minute — a velocity 
more than a million of times greater than that of a ball issuing from tbi 
mouth of a cannon 1 

The eclipses of Jupiter''s satellites have also furnished navigators with 
a method tor determining their longitude. — See page 45. 

Jupiter is also distinguished for his belts, which, when viewed 
through a telescope, appear like bands or zones parallel to each other, 
and in general, to his equator. Some of them are dark, and others lumi- 
nous ; and as they frequently change their number and appearuice, they 
are supposed to be clouds formed into strata by trade winds blowing 
round his equatorial regions; the dark bands being clouds, and the 
luminous ones the body of the planet seen between them. 

Saturn, according to the heathen mythology, was the father 
of Jupiter, and hence his name was giyen to this planet, be- 
cause it was supposed to be the farthest out in the system. 
For a similar reason the Ontinental astronomers call Herschel, 
or the Geor^.um Sidus, by the name of the oldest heathen 
deity, Uranus ; Saturn being fabled to be the son of Uranus 
and Terra — that is, of the heavens and the earth. 

Saturn, when viewed through a telescope, is found to be attended by 
seven satellites or moons. But what particularly distinffuishes this planet 
is tibe magnificent ring of lieht which encircles it. This ring is more 
brilliant uum the planet itself; and when examined attentively, it is 
found to be divided into two distinct parts bya dark band, so that thera 
are at least two rings, and probably more. These rings lie in the plane 
of Satnm*s equator, and are probably of great use in reflecting the light 
of tfie mn to this distant planet. 
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Diameters of the plani ts Jf we Isnow ihe diameters of 

the planets we can tell their actual and relatiye magnitudes. 
This column of the table is, therefore, of great importance. 
To as^t the memory, it is recommended to take the followiisg 
remarkable combinations of figures as expressiye of the diame- 
ters of the Sim and the planets: — 888,000, 88,000, 80,000, 
8,000, 4,000, 3,000, 2,000. The first number giyes the sun's 
^Uameter in English miles ; the second (dropping an 8) gives 
Jupiter's; the third, Saturn's; the fourth, the diameters of 
the earth and Venus ; the fifth (the half of 8), that of Mars ; 
the sixth (the next number to 4), Mercury's ; and the scyenth 
(the next number to 3^, the moon's. 

The preceding combmatlons of figures giye us a sufficiently 
accurate idea, and one which we are not likely to forget, of the 
diameters of all the planets, except Herschel and the asteroids. 
In some instances iiie numbers giyen are a little too high, and 
in others a little too low ; but they are sufficiently accurate 
for a general idea. In fact, the authorities differ with regard 
to the precise length of the diameters of most of the planets. 

The diameter of a globe is equal to about one-third of ita circumfer- 
ence (as 7 to 22 nearly.) Hence, if we know the diameter of a planet, 
ire ean tell its circumference ; and by multiplying the circumference by 
file diameter, we get its sup^cies, or the contents of its saiiaee ; ana 
by multiplying the superficies by the sixth part of the diameter, its solid 
c<nrtents. 

The superficies or surfaces of spherical bodies are proportional to the 
squares of their diameters, and their solid contents or masses to the 
cubes of their diameters. Hence the relative majznitudes of the sun 
and the planets are calculated. The diameter of Saturn, for instance, 
is to the diameter of the earth as 10 to 1 (80,000 to 8,000) ; and as the 
square of 10 is 100, the surfiace of Saturn is 100 times ^preater than the 
surface of the earth. Agfain, the diameter of the earth is to that of the 
moon afc 4 to 1 (8,000 ta 2,000); and hence their sor&ces are as the 
square of 4 to the square of 1 — ^uiat is, as 16 to 1. The earth, there- 
fore, appears about lo times as large to the inhabitants of the moon, as 
the moon does to us. 

The reiU diameters of the sun and planets are calculated from their 
apparent diameters and actual distances. The apparent diameter of the 
sun subtends an angle of about io^a deeree. Tnat is, if from the eye 
of the observer two lines are supposed to be tewn, one to the top of the 
son and the other to the bottom, they will include an angle ot rather 
more than half a degree. (In winter, when the sun is neai^st to us, the 
angle subtended by the disuneter of the sun is 32^ 30", and at midsum- 
mer, 31' 30".) Tne apparent diameter of the sun, therefore, will enable 
us to judge of angular aistances upon the surface of the heavens. If two 
stars, for instance, appear to be aiout 10 times the apparent diameter d 
the sun from each other, they ore about 5 degrees apart. 

Distances of tub plankts yeou thb sun — By <^!ikinj 
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the following figures as expressive of the mean distances of tlie 
planets from the sun, tit millions of miles, the memory will be 
greatly assisted: — Mercury, 36; Venus, 69; the Earth, 95 
Mars, 144; Jupiter, 490; Saturn, 900; Herschel, 1800. I^ 
the first number we get the second figure (6) by doubling the 
first (3) ; the last figure (6) in the first number is the same as 
the first in the second, and the second figure in the second 
number (69) will be easily recollected from the proportions 3, 
6, 9. By transposing the figures wliich express the distance 
of Venus (69), we have the earth's very nearly. The square 
of 12 (144) gives us the distance of Mars (144) ; the last figure 
in the preceding number (4) suggests 490, the distance of 
Jupiter ; the 9 in 490 suggests 900, the distance of Saturn ; 
and twice the distance of Saturn gives us the distance of 
Herschel, namely, 1800 millions of miles — that is, nearly 19 
times more distant from the sun than the earth is 1 By look 
ing at the numbers this will be easily imderstood — 36, 69, 95, 
144, 490, 900, 1800. 

The squares of the periodic times of tbe planets are proportional to 
the cubes of their distances from tbe sun. Hence, as the distance of 
the earth from the sun has been found by the transits of Venus to be 
about 95,000,000 miles, vre can determine the distance of any other 
planet, if we know its periodic time — that is, the time in which it com- 
pletes its revolution round the sun. For instance, as the square of 365 
(the periodic time of the earth), is to the square of 88 (the periodic tim« 
of Mercury), so is the cube of 95,000,000 (the mean distance of the earth), 
to a fourth number, which will be the cube of the distance required. And 
kf the cube root of this be extracted, the answer will be about 36,000,000 
of miles. Tliis important law was discovered by Kepler, and fully de- 
monstrated by Sir Isaac Newton. 

Rotation of the planets. — The following will give a 
clear and permanent general idea of the length of the days of 
the principal planets, as measured by the time which they take 
to turn once roimd upon their axes before the sun : — The length 
of the days of Mercury, Venus, and Mars, is much the same as 
the length of those of the earth — that is about 24 hours. Or, 
in other words, the length of the days of the four planets next 
the sun (including the earth) is nearly the same — that is, about 
24 hours ; while the length of the days of tlie two next planets, 
namely, Jupiter and Saturn, is not half so long as that of the 
earth's — that is, under 12 hours. 

Annual revolution of the planets. — The years of 
the planets are measured by their periodic revolutions round 
the sun. The following will give a general idea of the length 
of each : — ^the length of Mercury's year is about one-fourth of 
the earth's, that is, about 3 months. The year of Venus is 
About tw(hthird8 of the earth's, that is, about 8 months, llie 
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y^car ot Mars is nearly twice as long as ours, Jupiter's year U 
aearly equal to 12 ol'ours — that is, a year with us would only 
De a month at the planet Jupiter ; Saturn's year is nearly equal 
to 30 of ours ; and Herschel's is more thaii 84 times as long. 
Scarcely two-thirds of this planet's year have elapsed since its 
discovery in 1781 1 

Velocities of planets in their orbits. — ^The tollowing 
figures will be easily recollected : — Mercury trayels in his orbit 
at the rate of 95,000 miles an hour ; Venus, 75 ; the Earth, 
more tlUin 65 ; Mars, nearly 55 ; Jupiter, 25 ; Saturn, more 
than 20 ; and Herscliel, more than 15. 

From the distances and periodic times of the planets, their mean ve- 
locities in their orbits are easily calculated. The earth*s distance from 
the sun, for instance, is about 95,000,000 of miles, and its periodic time 
is about 365 days. Hence, if the earth describes a circle, the semidiame- 
ter of which is 95,000,000 of miles, in 365 days, what portion of its cir- 
eumferenoe will it describe in one day? And if it travels so much in 
24 hours, what will be its motion per hour ? 

Orbits op the planets The orbits of the planets are 

elliptical : but compared with their great magnitudes, they 
differ little from perfect circles. In fact, they are just Uke 
the earth's ; and like XYiq plane of its orbit, all their planes pass 
through the centre of the sun — See page 28. 

Inclination op the orbits op the planets. — The 
planets move round the sun in nearly the same plane or level.* 
These are, however, inclined to each other at small angles, 
and as they all pass through the centre of the sun, they inter- 
sect each other. None of their planes make a greater angle 
with that of the earth's than seven degrees and a few minutes j 
ivhile most of them make smaller angles with it.*' 

Figures of the planets. — The planets, like the earth, 
are oblate spheroids, and from the same causes — See note, p. 
37. From the great rapidity with wliich Jupiter and Saturn 
turn on their axes, we should expect that they are much more 
oblate than the other planets, and such is the fact. The egua- 
torial diameter of Jupiter is to his polar as 14 to 13 ; and 
Saturn's equatorial diameter exceeds liis polar in nearly the 
same proportion. 



• Inclination of orbit* to the eclipHc, — Mercury, 7 deg, 9 min. • Venui. 
3 deg. 23 min. 23 sec. ; Mars, 1 deg. 51 min. 6 sec. ; Vesta, 7 deg. 8 
min. 9 sec. ; Juno, 13 deg. 4 min. 9 sec. ; Ceres, 10 deg. 37 min. 2S 
sec. ; Pallas, 34 deg. 34 min. 55 sec. ; Jupiter, 1 deg. 18 min. 51 sec. 
Saturn, 2 de^. 29 min. 35 sec. ; Uranus, 46 min. 28 sec. ; the Moon, 5 
deg. 9 min. 3 sec. 

^ Except the ast^n'OuU Juno, Ceres, and PallaA. 
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Tb* equafeorial diamatw of Jupiter u mon Uian 6,000 miles lone 
tiiAA hia polar on*. Ilcoee, wb«i Titupsd through a good teleieope, 1 
ipp«an to b# oTal. 

pKxsiTist or THB PLAMBT8 — ^The deosi^ of bodies is a 
d^rudmxl hy compaiing their bmlk with their weight — or, : 
othiT wonK with the ^mmfify of wtatter whidi thej oonteb 
And a* the (Ktwi^r i>f *ttractii» in woj bodj is in proportion 1 
the quantity stI" matu^r whioh it raotaina. the densities of tl 
pUa«:t» bATv Nfvn determined bj comparing their magnitndi 
with the {v^wvr of atcraccku whteli ther exert on other bodi< 
in »iv.\'.*Ar eitviutu&iiivVjL 

It* '.>c .leiiAstv osiTw^ter Nf uken as I. the Sun will be 1/ 
^f V.rv'-rv, j^; of Ver.'i** >*■> ; of the Ijirth. nearly 5; i 
t^v• V.vtt. <i . of Wats,. >t ; cf J:iT«i«r. !,v ; cf SatnnuOj^ 

V**c isjcrfi^v ,»? ihe «j; » ':i:^ zicK ibMSX the density 
•^.v.-. ^ile lie aversvjK i.ec*i;y ^-^c ;be enrth i* nearly J? 
S" vi^ u^a: ,*f w:i:xc Ksja^ lie JKOKtv cf ie earth is near 
1 1. 1 : o* i^ j:rv',i: JA :!iii :tr:*i-^ ,•£ -i «;=.: ^u? so great 
ibv! Mni^rucv .*i' r>v «li, -.ia: : ,vc^» i>cc5 $33^000 tim 
w 11 xcJl ii*£tv:r .k» S: ^•^ir'ij — :r :r?:« i^ar -?:!: tines as mu 

•N'* *o» * k rT«cvcT*'?>. -oji^ «.3jLr, Ac. — ^The sui 
4rTH.^.-^«o{*, \ Ki-ir iT-*.r sa«£ w:rT vutst xaoxitudb wi 

3«.*ucu c :*\ ^■-ut'^^'s ■* :v.^^^if>nnc«» ivts: hiai. Hence, 
aw ;*;■• ' *M««. « H.^'^. V.-.^'^ * ^sfc* «» »ould appear to 

K*»*-* < i-v^ «. i«^ «^ ii JK"'* ^v»^ anJ his neat, ligl 

wH. ..T-^- - ^^«Mt^ ^vk.^tV- V Jfvow^xit in the same propc 

u V vN V ^^«M%>*». .X >K ;?i»«S3nvc« of the earth and M( 

•• • -^ ^" V '•w* ^'^ ivt»*> ** • to I. Again, Her8ch<i 

>^^^. f^.,*. .V '<«»* oo*»c*5V^it to Saturn's, is as 18 to 

.><.» ,.. N <*,^ ^ *\ \ >r>»*^ "^ a» :i to I ; and, consequent] 

K *»>^» ^x*. Vn^ %**> *as^t Apparent magnitude of the si 

* y**-*^^^^ 5> ^ #*»w*X>» ^the square of 2) than they a 

;J^:::\x. I-^vX-i:^ to measure the degr^s 

^^. " Vix ^^^tho ht^^T^' ^^^^ referent to o 

^Wnv X.-VS. tJK^^ Vv ihr* o^ ^^'^^' ^^** effect may 
^^^^>K ^- xvhk^xkW tW ^.t ,^ '^^^^ ^^ ^ave no reaso 
>>^^^^V ^v V «^^*Vit^l . V,l P}*V^^'ts are either too warm 
^^^f ^--^ *iK» AU,v-xvvi Nllf }*^"^*? >^e may conclude—tli 
•^^jvssx -i^o Moo V i. ^*\^'"^ ^»«s made nothing in vaii 



^ ^'•^rth »^j^ :V\^ Valves round tl 
"^ *• n^Uowi th. V''\* presents tlu 

" ">al lUle must turn n 



sun in the com 



the same fkce or si 
must turn once round her a: 
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faitiieeinineaf amoadi. For if die bai no lotaQOB on her 
axis» evoj port of her surface wooLi l)€ preeented tt> the ewrth 
in the coone of her reToIatioa roond ic Hence. a» the moon 
turns but once roond her aixis in a month, before the sun^ her 
(£07 and K^Ar mnst he eadi nearij a fortnight lon^. And as 
the moon enligfatesu the earth b j reflecting the light of the 
nm. so the earth illamines that side of the moon that is next 
to it. irhQe tamed awaj firom the son. The half of the moon 
which i3 towards the earA maj be said* therefore* to hare no 
darkn^s at all ; for daring the fortnight in which it is turned 
awajr from the son, the earth shines upon it with a disk fifteen 
time« as large as that of the foil moon. The inhabitants of the 
other half of the moon nerer see the earth at all, and are there- 
fore in darkness for the half of eTexy nxmth* with the excep* 
tion of the light which thej receire m>m the stars.* 

Tlie di.nance of the moon firom the earth is about 240,000 
miles. Her appm-ent diameter is about equal to that of the 
sun's, thoa^irh it is reallj 400 times less ; but this is because 
she is 44K) times nearer to us than the sim is. 

When the moon is between the earth and the sun, her en- 
lightened hemisphere is turned firom us, and the side which it 
next to us is darkened, and therefore invisible. She is then 
said to change. As she proceeds in her course she turns a 
briglit edge towards us, which we call the new moon. If we 
obsiTve her next evening, we sliall find that slie has moved 
about 13" farther east of tlie sun than on the preceiUng even- 
ing, and that her crescent of light has increased in breadth. 
Repeating our observations, we shall find that, as she pro- 
gresses eastward from the sun, her enlighteueil surface (H)i\tt)* 
more and more into view till she arrives at heryircj/ qnartert 
and conies to tlie meridian at sun-set. She has then completed 
half her course, from the new to ihe/uil moon ; and as half of 
her enlightened disk is turned towanls the earth, we say It \$ 
half moon. After her first quarter she is said to be yihfntuHy^ 
occause she presents more than half of her enlightened iieml- 
sphere to the earth. And as she recedes farther and further 
from the sun, she appears more ami more gibbous till she et>in- 
pletes half of her revolution round the eartli, and is seen rining 
ill the east when the sun is setting in the west. She then pro- 
eents the whole of her enlightened hemisphere to the eurtliu 
and it is then said to be full moon. In this position the niuofl 
is said to be in opposition^ because she is then on the itpftoniU 
side of tlie earth with respect to the sun ; or, in other word% 
Che earth is between her and the sun. And at new moon tbii 



* Unless they pass over tn the hemisphere next the earth. 
*> From giblmSf L., huttoh-hzcked, convex 
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TIm eqoatiMnAl diameter of Jupiter ia more ihan 6,000 miles longei 
Ihaa his polar one. Hence, vheo TWved through a good teleseope/ne 
appears to be oval. 

Densitibb or the planets ^The density of bodies is as- 
certained l^ comparing their bulk with their weight — or, in 
other words, with the quantity of matter which tiiey contain. 
And as the power of attraction in any body is in proportion to 
the quantity of matter which it contains, the densities of the 
planets hare been determined by comjiaring their magnitudes 
with the power of attraction wMch they exert on other bodies 
in similar drcmnstances. 

K the density of water be taken as 1, the Sun will be 1 A ; 
of Mercury, 9}; of Venus, 5H ; of the Earth, nearly 5; of 
the Moon, 8| ; of Mars, 3j ; of Jupiter, l^v ; of Saturn, 0^ > 
of Herschd, 0^. 

The density of the sun is little more than the density ol 
water, while the average density of the earth is nearly Jive 
times that of water. Hence the density of the earth is nearly 
five times as great as the density of the sun ; but so great is 
Ihe magnitude of the sun, that it contains about 333,000 times 
as muda matter as the earth — or more than 600 times as much 
as all the planets taken together I 

The bun's attbaction, light, heat, &c. — ^The sun's 

ATTRACTION, LIGHT, HEAT, and APPARENT MAGNITUDE With 

tespect to the planets, are supposed to be inversely propor> 
tional to the squares of their distances from him. Hence, il 
t3ie earth were where Mercury is, the sun would appear to us 
nearly seven times as large as it now does, and his neat, light, 
and attractive powers would be increased in the same propor- 
tion ; for the squares of the distances of the earth and Mer- 
cury from the sun are nearly as 7 to 1. Again, Herschel's 
distance from the sun, compared to Saturn's, is as 18 to 9 
Q800 millions to 900), that is, as 2 to 1 ; and, consequently, 
die attraction, heat, light, and apparent magnitude of the sun 
at Herschel are four times less (the square of 2) than they are 
at Saturn. We are not, however, to measure the degrees of 
heat and cold experienced at the planets with reference to our 
own. We are ignorant of their structure, surfJEU^es, and atmos- 
pheres, and we cannot therefore know what effect may be 
pB3duced upon them by the solar rays. We have no reason, 
therefore, to conclude that the planets are either too warm or 
too cold to be inhabited. One thing we may conclude — that 
the All-wise and All-good Creator has made nothing in vain. 

The moon. The moon revolves round the earth in a month, 

and with the earth she is carried roimd the sim in the course 
of a year. And as she always presents the same fiice or side 
to the earth, it follows that she must turn once round her axi? 



INTBODUGTION TO ASTRONOMY. 145 

In tiie course of a month. For if she had no rotation on her 
axis, every part of her surface would be presented to the earth 
in the course of her revolution round it. Hence, as the moon 
turns but once round her axis in a month, before the sun, her 
day and night must be each nearly a fortnight long. And as 
the moon enlightens the earth b^ reflecting the Ught of the 
sun, so the earth illumines that side of the moon that is next 
to it, while turned away from the sun. The half of the moon 
which is towards the earth may be said, therefore, to have no 
darkness at all ; for during the fortnight in which it is turned 
away from the sun, the earth shines upon it with a disk fifleen 
times as large as that of the full moon. The inhabitants of the 
other half of the moon never see the earth at ail, and are there- 
fore in darkness for the half <rf every month, with the excep- 
tion of the light which they receive from the stars.* 

Tlie distance of the moon from the earth is about 240,000 
miles. Her apparent diameter is about equal to that of the 
sun's, though it is really 400 times less ; but this is because 
she is 400 times nearer to us than the sun is. 

When the moon is between the earth and the sun, her en- 
lightened hemisphere is turned from us, and the side which if 
next to us is darkened, and therefore invisible. She is then 
said to change. As she proceeds in her course she turns a 
bright edge towards us, which we call the new moon. If we 
observe her next evening, we shall find that she has moved 
about 13** farther east of the sun than on the preceding even- 
ing, and that her crescent of light has increased in breadth. 
Repeating our observations, we shall find that, as she pro- 
gresses eastward from the sun, her enlightened surface comes 
more and more into view till she arrives at her Jirst quarter, 
and comes to the meridian at sun-set. She has then completed 
half her course, from the new to the fuU moon ; and as half of 
her enlightened disk is turned towards the earth, we say it is 
half moon. After her first quarter she is said to be yihfmus,^ 
Occause she presents more than half of her enlightened hemi- 
sphere to the earth. And as she recedes farther and farther 
from the sun, she appears more ami more gibbous till she cou»- 
pletes lialf of her revolution round the earth, and is seen rising 
ill the east when the sun is setting in the west. She then pre- 
sents the whole of her enlightened hemisphere to the earth, 
and it is then said to be full moon. In this position the moon 
is said to be in opposition^ because she is then on the opposite 
side of the earth with respect to the sun ; or, in other words, 
the earth is between her and the sun. And at new moon she 



* Unless they pau over tn the hemi8ph«re next the earth. 
*> From gibbuSf L., hwtch-hsicked^ codvqjl 
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b iojd to be in coitjmiclion, because ehe is between (he earth 
unii the Bun. 

At the proceeds in her orbit ehe liecomea gibbi 
presents the same chimges aa before, tut Id an ii 
till ye see lier in the morning like a Sne thread of li^ht, ^i 
little to the wcBt of the riBing sun. I'or the next Hay or ■' 
«he riBes in eonjimetion with the sun, snd ia conBeqoently 
tu our view till, having pnsseil the s<:n to the eastward, 
bail her uppearanee again as the new moon ( 

The crcsueut or illuminnted part of the moon is alwajt 
turned in the direction uf the aun. After her conjunction, 
therefiire, or while she is ina-easing, tlie coavex pan at the 
crescent is turned to the west, and the hornii or hollow part of 
it to the east. Before her conjunction, or whileslieiaiDawi'iiu, 
the reverse takes place. These different apjiearonca of the 
moon are called her phases, and they prove that she shines 
not by her own light; for If she did. she would always present 
to us a full enliichtened orb like Che sun. 

If we obmrve the motion of the nioou in connexion vith thr ] 
position of anj Bxed star, we shall be convinced that ' 
rnoveH from aeal to east, and not from cast to west, aB ehe ^ 
peart to <lo. For if the star is to the eaubuarii iJl X\te mooa..l!l 
distance between mem will gradually diniinish till they appu _ 
in the same direction IWim our eye. The moon will then pajs 
to the eastitiard of tlie star, and the distance between them will 
gradually increase. In 24 hours after we shall find that Ilie 
noon lias moved 13 degrees to the eastward; and if we con- 
tinue our observationE we shall find that in 27 days, 7 hours, 
snd 4.1 minutes, she having made the circuit of the heavena, 
will sRaio be in a line with tlw same fixed star. This is called 
a perioilie or sidereal revolution of the moon. But though the 
moon makes a complete revolution round the earth in 37 days, 
7 hoars, and 43 minutes, it requires a days and 6 hours addi- 
tional t« bring her to that posiciun in which the same bee will 
'« presented m the sun. This period, which is called 



dicnl month, consists of 39 
and it it recknneil from new 
ence arises from the earth's 
while the moon is revolving 
rancinK in her orbit. The ■ 
one revoluti'in. will have to n 
le again 
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iiuid the earth, the earth 
ion. therefore, atUir completing 
ve several degrees farther before 
me position with respect to ths 
earth and iim. Tills may be illustrated by the moti»nii of the 
hati^Is of a watch. At 12 o'clock they start together, anil at 
one, the minuie-hand having made a complete revolution 
round the dial, is on a line with XII. But, 'id the meantime, 
the bour-liand baa nored forwud in its course ■> tkr ■« I : aiu] 
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it will consequently take the minute-hand five minutes, in 
addition to the hour, to overtake it. 

Magnitude op the earth. — As the nugnitude of the earth is th« 
scale or staudard by which we are enabled to form a conception of the 
maguitudes of the heavenly bodies, and of the immensity of the ani> 
verse, we should endeavour to impress the minds of our pupils with 
adequate ideas of its vast extent. In a preceding part of this book its 
dimensions as a globe, and the extent of its surface in square miles 
have been given (pp. 31 and 123); but, as mere calculations are seldom 
realizni by young persons, something should be done to jB^ve them a 
practical and intuitive proof of its amazing magnitude. Wiih this view 
thuy shoul 1 be co iducted to some elevated place in the neighbourhood, 
and* be told to look around them. A simple Irishman once exclaimed, 
in looki ig round him from the top of an ordinanr-sized mountain in 
this country, which he, with others, had lust ascencfed, " WeU^ I nevet 
b^ore tho'tfjhf the world was half so big! Such, no doubt, will be their 
feeliug — but how will it be increased, when thej are told that vast as 
the laud^jcape before them is, it is little more than a mere spot, when 
com]iared with the whole extent of the surface of the earth I For even 
if it should comprise a circle of i5U miles in circumference, it would 
scarcely amount to the hundred thousandth part of the earth^s surface. We 
ihould therefore have to conceive 100,000 landscapes as large as the one 
we arc contemplating, before we could form an adequate idea of the 
in^nitude of the earth ! 

Magnituob op the sun.— But what is the magnitude of the earth, 
amazing as it is, when compared to the magnitu<u of the sun? The 
length uf the sun*s diameter is, as we have seen, about 888,000 miles, 
that is, nearly four times the distance of the moon from the earth 
(24 0,01 K)). Hence, if the centre of the sun were in the exact situation 
in which the centre of the earth now is, its surface or body would ex- 
tend to the moon, and 200,000 miles beyond it ; or, in. other wordi^ 
about twice as far as the moon ! 

Again, if the sun were a hollow sphere, and our earth, as large as it 
now is, i I the centre of it, the distance between the earth and the inner 
surfa e of the sun would be 440,000 miles.^ Half-w»y between us and 
the inner or concave surface of the sun, might be the moon, as large as 
she now is, and at the same distance from us ; and if perforations were 
made in the surface of the sun, so as to admit the luminous matter with 
which it is covered, to represent the stars, the appearance presented to 
us would diiier little from that of the visible heavens; that is, the con- 
cave surface of the sun would appear to be as distant and as lai^e as 
the whole universe appears to the ordinary observer \ 

Recent Discoveries in Astronomy. 

Neptune. — ^We can do little more here than direct the attention of 
the young student to the brilliant discoveries which have been recently 
made in th's wonderful science. On cne night of the 23rd of September, 
I84(i, a planet, which has been called Neptune, was discovered at a 

• That is, the aemi-diameter of thn son, n^us the semi-dJametor of the sartk 

c2 
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point in the heavens, upwards of 2,862 millions of milei from the stui, 
that is, more than 30 times the distance of our earth from that luminary 1 
But more wonderful still, the existence of such a planet had heen con- 
fidently predicted hy several astronomers long hefore its discovery; 
and at length, hy one of the most difficult problems over solved by 
human ingenuity^ the exact place in the heavens in which it would be 
found at a given time, was determined. The problem referred to is 
called the inverse problem of perturbations. The usual problem ia : 
given a disturbing cause, its amount and direction, to find the effect on 
the body disturbed. This problem is comparatively easy, because it is 
known, from the nature of attraction, that the disturbmg influences of 
the planets upon each other, will always be in proportion to their masses 
and proximity. But in the inverse problem it is required to find, from 
certain observed disturbances, the position and path of the body pro- 
ducing them. The successful solution of this most difficult problem 
led to the discovery of Neptune. It had been found that the pertur- 
bat ions of Uranus, that is, certain irregularities in his motion and 
path, could not be accomited for, either by the separate or combined 
mfiuences of the planets between him and the sun ; and hence it was 
ingeniously conjectured that they must be occasioned by some unknown 
planetary body, moving beyond his hitherto considered most distant orbit. 

The honour of this memorable discovery, belongs equally to M. Le 
Verrier, an eminent French mathematician, and Mr. Adams, a distin- 
guished member of the University of Cambridge, who, unconscious of 
each other's labours arrived almost simultaneously at the same result. 
Mr. Adams, indeed, had completed his observations a few weeks b^ore 
M. Le Verrier, and had requested the Cambridge Professor of Astro- 
nomy to search for the planet in the direction in which he computed it 
would be found; but, unfortunately for him, some delay took place, and 
thus he lost the honour of being the first discoverer. For in the mean 
time, the discovery was announced by Dr. Galle, of the Berlin Obser^ 
vatory, who had been requested by M. Le Verrier to employ the great 
telescope at his conomand in looking out for it, on the night of the 
23rd of September. This was promptly done, and within twice the 
moon^s breadth of the spot indicated by M. Le Verrier, the planet 
Neptune was discovered 1 

The mean distance of Neptune from the sun is 2,862,457,000 miles ; 
his periodic revolution is 00,126*71 davs, or rather more than 164^ 
yeai:8 ; and his real diameter about 31 ,000 miles. One satellite has al- 
ready been discovered in attendance upon him, and it is conjectured there 
are others. There is also an indication of nn^s, as in the planet Saturn. 

New Asteroids. — More than 300 years ago, Kepler, the great Ger- 
man astronomer, predicted that a planet would be found between the 
orbits of Mars and Jupiter ; but, though no planet such as he indicated 
has been discovered in that region of the heavens, yet it may be said 
that several fragments of it have been found. These iraffmentary 
planets have been denominated Asteroids.— See page 139. The /our 
asteroids referred to were discovered about the beginning of the present 
century ; and the thirteen^ whose names we now add, within tne last 
few years: — Astrea, Hebe, Iris, Flora, Metis, Hygeia, Victoria, Pai^ 
thenope, Egeria, Irene, Eunomia, Thetis, and Melpomene. 
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ASTRONOMICAL TBRHS. 

As definltioiii or explanatioiii of the following trrsis have Leon giTon In the' 

Bieeeding p^rt of this work, it will be suffioieiit to refer the ceMier to the pAges 
m which eftoh may be found.] 
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Lunar Method, . 

Meridian, • 

Nadir, 

Oblique Sphere, . 

Opposition, 

Orbit, 

Parallel, . 

Parallel Sphere, 
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Periodic Time, , 

Phase, 

Plane, 

Planets, 

Polar Circles, 
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Reflection, 

Refraction, 

Retrograde Motion, 

Right Sphere, . 
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Superior Planets, 

Tides, 

Transit, . • 

Tropics, 

Universe, . 

Universal Meridian, 

Zenith, 
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Supplementary Definitions ^An Artificial Globe is a 

miniature representation of the earth or heavens. The one 
that represents the earth is called a Terrestrial, and the one 
that represents the heavens a Celestial Globe. Each globe is 
hung in a brass ring called the Brazen or Universal Meridian, 
and turns upon an axis or wire which passes through each 
pole. The Brazen Meridian is divided into four quadrants of 
90 degrees each, two of which begin at the equator and in- 
crease towards the poles, which serve to show the latitude of 
pUces on the Terrestrial Globe, and the declination of the sun. 
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moon and stars, on tho CcleatUI. Tba other two qnadruilH 
are Duinberod from the poles to the ctiuntor. anil sorre to ulaB^ 
Tat« or depreeg the polea above or below the horizou fuc ai^ytl 
Uticuiic. " 

The Brftzen Meridian it let into two notches made m a broad 
flat ring called the Wooden Horizon, the upiicr eurfaco of 
which divides the globe iuto tvra equnl parU called the Upper 
and Lower Hemisphsres : one of the notches is in the KorUi 
p<»]it of the horizon, and the other in the South. The gradu- 
ated side of the Brazen MeridUn &ceB the Eastern Bide of the 
horizon. The Wooden Horizon U divided into three conccQ- 
trie circles, the innernniat of wluch cunwini the icveral pulntt 
of the Mariner's Compass; the next bos the siinis, oharocten, 
and graduations of the 'IVelve Signs of the Zodiac ; and tlie 
exterior one is a Calendar of the several mooiha and days. 
By (he two last the sun's place in tlie ecliptic may be rcadll; 
found for every day in the year. 

At the north pole of each ({loba there is nsnally afflxed a 
imall circle of brass called Che Hour Circle, because dividea 
into hours and minutes, and furnished witli an Inde^c-hand, 
which goes over all the twentz-four hours as tiie globe iiaelf ia 
tnmed on its axis. The motion of the Terrestrial Globe being 
from west to east, (like the earth which it rcprcscnta,) the 
hours increase in this direction ; but tlie motion of the CeleatUl 
Globe being from eo^t to west (like the apparent motion of the 
heavens, ) the hours increase accordingly. Some globea liave 
00 brass place, but have the Hours marked on tlie Uhibe itaolE. 

Tlie Qumlrant of Altitude ia a thin slip of brass divided into 
degrees, and corresponding to a quadrant or fourth pan of the 
Equator and Brazen Meridloa. It is used for measuring tlie 
distances and positions of placet on the Globe. 

The Elevation of the I'ole at any place ia the height of the 
Pole above the Horizon of that place nieustired on the Meri- 
dian. It is always the same Dumber of deitrcei as the Lati- 
tude (see page 39.) 

The tdlitude of a heavenly body is its distance north or 
south from the ecliplic. The sun has no latitude because be 
ia always in the ecliptic. 

The Longitude of a heavenly body is its distance from 
Brat point of Aries, measured on iheeclipli- ' - 

the globe. 

The Right Ascension ofa heavenly body is its distancoi 
troDi the first point of Aries measured on the equator." 
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Declination and Right Ascension in the hcarens, correspond 
to Jjatitude and Longitude on the earth. 

Vertical Circles are circles supposed to be drawn through 
the Zenith and Nadir of any place, cutting the horizon at right 
angles. 

The Prime Vertical is that which passes through the east 
and west points of the horizon, cutting the meridian of the 
place at right angles. 

The Azimuth of a heavenly body is that arc of the horizon, 
intercepted between a vertical circle passing through the ob- 
ject, and the north or south points of the horizon. 

Tlie Amplitude of a heavenly body is that arc of the hori- 
zon, comprehended between an object at rising or setting, and 
the east or west points of the horizon. 

The Colures are two great circles which pass through ths 
polea of the heavens, dividing the ecliptic into four equal 
parts, and mark the seasons of the year. The Equinoctial 
Colure passes through the Equinoxes at Aries and Libra ; and 
the Solstitial Colure passes through the Solstitial points, or 
Che points of the sun's greatest declination north and south. 

Sketch op thb history op astronomy. — ^The science of Astro- 
oomy wai cultivated in the first ages of the world by the Chaldeans, 
Egyptians, and Phobmicians;* and, according to Josephus, by the imme> 
diate dest^ndants of Adam, particularly by the sons of Seth. In the 
Book of Job several of the constellations are mentioned ; as — *' Canst 
thou bind the iweet influencei of the PieiadeSy or loose the bands of 
Orwn ? Canst thou bring forth Mazzaroth in his season, or canst thoa 

Eaide A rcturua with his sons ?** And in the works of the oddest of the 
eathen poets, Hesiod and Homer, simiUir allusions are made to the 
eonstellations into which the principal stars must at that early period 
9i the world have been grouped. 

The Greeks derived their first knowledge of astronomy from Egyp^ 
through Thales, the Milesian, who flourished about 640 years before tne 
Christian era. He was so well ac<|uainted with the motions of the 
heavenly bodies, that he explained eclipses, and even predicted one. He 
also taught the sphericity of the eartn, and divided it into five xones. 



will be one-fifteenth of an hour, or four minutes, in passing over 1 *. H 
tiie first point of Aries, for instance, be on the meridian at 12 o^clock, 
the next nour line, which is 15* east of it, will come to the meridian at 
I o*clock ; the second hour line at 2 o*clock ; the third, at 3 oVlock, and 
so on. Of any two bodies whose Right Ascension are given, that one 
will pass the meridian ^«/ which has the least Right Ascensitm; an4 
in the proportion of 1 hoar for every 15 degrees. 

^ The Cnineee were from a verv early period of the world acquainted 
with many astronomioal principles; puticolarly with the nature of 
•dipses. 
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The solstices and equinoxes he also explained ; and ctivided the year into 
365 days. His disciples and saccesson, particularly Pythagoras au^ bis 
pupil rhilolaus, maintained the same opinions, but with so uttle success, 
m consequence of the opposition of the people, who judged only from the 
evidence of their senses, that the true doctrine of the heavens was after 
their time lost to the world for two thousand years. 

About 130 years after tibie Christian era, Ptolemy, a celebrated Egyp- 
tian philosopher, published what has been called the Ptolemaic System of 
Astronomy. According to this system, the earth is at rest in the centra 
of the universe, and the heavens revolve round it from east to west in 
24 hours, carrying with them in the same time, and in the same direc* 
tion, the sun, moon, and stars. The difficulties of his system, such as 
the retrograde motions and stationary appearances of tne planets, he 
endeavoured to explain by the introduction of cycles, epicycles, and other 
Ingenious, but scarcely uitellidble hypotheses. This system, though 
Calse in hci and absurd in theory, was believed and maintained lot 
1400 years. 

In 1530, Nicholas Copernicus, a native of Thorn in Polish Prussia, 
discovered and published to the world the system of the universe which 
goes by his name. The truth of his system was afterwards fully esta- 
olished by Kepler, Gklileo, and Newton ; and is now by the learned oi 
all countries universally believed. 

PROBLEMS ON THE GLOBES. 

Problem i. — To find ike latitude and Unufitude of any place, 
1. Turn the globe till the ^ven place comes exactly under the brazes 
meridian, and the degree marked over it is the latitude required. 2. The 
fflobe remaining in this position, the degree of the equator cut by the 
brazen meridian is the longitude required. Thus, Dublin will be U^un^i 
to be 53» 21' N.L., and 6* 18' W.L. 

Exercises. — ). Fhid the latitudes and longitudes of the capitals of Rurope; 
also, of the principal cities of Asia, Africa, and America. 2. Find all the 
places which have no latitude. 3. Find all the places which have no longituda. 
4. Find the place which lUis noither latitude nor longitude. 5. Find tboae 
places which have the greatest latitude and longitude. 

Problem 2.— 7Tie latitude and longitude t^ any place being given, to 
find it on the globe, 

1. Look for the fiven longitude on the equator, and bring it to the 
graduated side of the brass meridian ; then under the given degree of 
latitude on the meridian is the place required. Thus, suppose we are 
told that two ships met in 36<* 2& N.L., and in 32'* W.L., we shall End 
that it must have been in the Atlantic Ocean, a little to the south of the 
Azores. 



t 



Esereises. — ^1. Find all those places which have the same latitude at an^ 

iven place. 2. Find all plaoes having the same longitude at any given plaesb 

What towns and plaoes lie nearly in the following latitude and longitude t 



N.L. 41S and K.L. 39°. 
8.L. 33°, and W.L. 71® «/. 
N.L. 92° 84', and E.L. 84° i^. 
S.L. 84" 35'. and W.L 68° Ifi'. 



N.L. 4<?» 4B', and W.L. 74°. 
S.L. 18° 66', and W.L. 5° 41'. 
N.L. 48° 50', and E.L. QP 30*. 
SX. Ijo a', and W.L. 77° f. 
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Problem 3. —To find the diference of latitude or UmgUude betweer 
any two places. 

1. If the places be in the same hemisphere, subtract the latitude oi 
the one from the other ; if in different iiemispheres, add the latitude 
of the one to that of the other. 2. If the longitudes of the places in 
question are both in the same direction, that is, both east or both west, 
subtract the less from the greater, and the remainder vrill be the differ- 
ence required ; but if the longitude of the one place is east, and the other 
west, add their longitudes together, and the sum will be the difference 
required.* 

Problem 4. — To find the distance between any two places on the 
gkhe. 

Lay the graduated edge of the quadrant of altitude over both the 
places, and count the number of degrees intercepted between them; 
which being multiplied by 60 for geographical, or 69^ for English 
miles, will give the distance required. When the distance is more than 
90**, stretch a thread from the one place to the other, and measure the 
distance on the equator. Thus, the distance between Ltondon and Rome 
will be found to be 12" 45', or 881 miles.* 

Problem 5. — To rectify the glahefor the latitude of any place. 

Elevate the north or south pole above the horizon as many degrees as 
are equal to the latitude of the given place. Thus, if the place be Dublin, 
t^e north pole should be elevated 53** 21' above the horizon (because that 
is the latitude of Dublin.) 

Problem 6. — To find the bearing or direction of one jAaoe from 
another. ^ ^ '• 

Rectify the globe to the latitude of one of the places, and bring it to 
the brass meridian ; then fix the quadrant of altitude over that place, and 
extend it from thence to the other, and the end will point out the direc- 
tion upon the horizon. Thus, if it were required to know the direction 
of Rome from London, the globe being rectified, London brought to th« 
brass meridian, and the end of the quadrant of altitude laid to Rome, you 
will find the end fall against that part of the wooden horizon marked 
S.E., or south-east. 

Problem 7. — To find the surCs longitude (or place in the ecliptic J fof 
any given time, 

Fmd the day of the month on the wooden horizon, and opposite to it, 
in the adjoining circle, are the sign and degree of the ecliptic in which 
the sun is for Uiat day ; find the same sign and degree of the ecliptic 
on the globe, and that is the sun^s place in the ecliptic^ Thus, on the 
11th of May, the sun's place will oe found to be m the 2l8t degree of 
Taurus. 

Problem 8. — The day of (he month beim given, to find the sun's dc' 
dimUionf and all tJtose places where he will be vertical on that day. 

1. The sun*s place in the ecliptic for the given day being brought to 
the meridian, the degree marked over it is the declination. 2. Turn the 
globe, and all the places which pass under that degree will have the buq 



* See Chapter IV., p. 46, for examples. 

* This problem may likewiM be performed on the celestial globe. 
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wrtical on that day. Thus, on the 1 0th of May, the san*8 declinalioa 
will be found to be 17° 30', and all those people who live under thai 
parallel of north latitude have the sun in their zenith that day at noon. 

Problem 9. — Tojind the tun*» meridian aUiiude on a given tlay ai 
anv place. 

Rectify the globe for the latitude of the place ; and find the sun's plaee 
!n the ecliptic, and brine it to the brazen meridian. Then count the 
number of degrees on the meridian between the sun's place and Uw 
horizon, and you wiU have the altitude required. 

CELESTIAL GLOBE. 

Problem 10. — Tojir^l the deciination of the gun or a star. 

Bring the sun or star to the brass meridian, and the d^ree over it is 

!ts decimation. Thus, the sun's declination, June 21 st, u 23i d^preei 

N. ; and on the 21st of December, 23i degrees S. 
Problem 11. — To find Ute right ascendon ofQie tun or a ttar. 
Bring the sun^s place, or the star, to the brazen meridian, and tba 

degree of the equinoctial cut b* the meridian, is the right ascension. 

Thus, the sun's right ascension oL the 21st of June, is 9U^ , and on the 

2l8t of December, 270°. 
Problem 12. — To find the latituut tmd longitude of a star. 
Put the centre of the quadrant of altitude on the pole of the eelipde; 

and its graduated edge on the star ; then the degree of the quadrant cut 

by the star is its latitude ; and the dt^ee of the ecliptic cut by the 

qtiadrant is its longitude. 
Problem 13. — To find the time when any of the heavenly bodies rise^ 

setf or eome to the meridian. 

Rectify the globe to the latitude of the place ; bring the sun's plaee in 

the ecliptic to the meridian, and set the index to Xfl. Then turn the 

S^obe till the eiven body comes to the eastern edge of the horizon, and 
e index will show the time of its rising. Bring the body to the meri- 
dian, and the index shows the time of its culmination or southing ; then 
bring it to the western ed^ of the horizon, and the index will, in like 
manner, show the time of its setting. 

Problem 14.* — To represent the face of the heavens ai any given Urns 
and place f so <u to point outcUlthe constellations tmd remarkable stars 
there visible. 

Elevate the jrlobe to the latitude of the place where yon are, tad Mt 
it due N. and S. Bring the sun's place in the ecliptic for the nven day 
to the meridian, and set the index to XIL at noon ; turn tne globe 
westward, till the index points to the riven hour; then the torfiuse of 
the globe represents the exact lace of the heavens at the given place. 



* If the globe be taken ont into the open air, on a elear night* and set 
9. and 8., the relative situations of the constellations and the remarkable 
Chen risible, may easily be distinguished. 
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COURSE FOR BEGINNERS. 



rrhe preceding part of this work is intended for the uie of teach KBa 
And their MORE advanced pi'FIls. The part which follows may be 
divided into two courses, one for beginners, as the Preparatory 
Questions, Definitions, Chsneral Divisions, and those portions of the 
text which are printed in larger type; and the other, or second 
OODBSB, may embrace the rem^ing portions of the work.] 



PRSPARATORT QUESTIONS FOB TOUNO BEGINNERS. 

Where do you live? In what direction is that from tho 
school ? Point in the direction of your house. Is it to the 
north, south, east, or west of this? Or does it lie in a direction 
between any two of these points ? In what direction is the 
school from your house ? Wliat is the distance between your 
house and the school ? How many furlongs in a mile ? How 
many perches in a fuilong ? How many yards in a perch ? 
How many feet in a yard? How many inches in a foot? 
Show on your finger the length of an inch. Is your foot 
twelve inches in length? Is mine? Why is it necessary to 
fix upon a definite measure? 

Wliat is the length of your ordinary steps or paces ? How 
many of them would it take to make up a perch? A ftirlong? 
4. mile ? Could you tell the probable distance between your 
house and the school by the number of your steps ? How 
could you ascertain it accurately ? (By actual measurement.) 
Could you tell the probable distance between your house and 
the school by the time you require to walk it ? At what rate 
do you walk at your usual gait ? If you walk at the rate of 
two and a haU! miles an hour, and if it takes you half aif hour 
to walk here every day, what is the probable distance between 
your house and the school ? 

How would you find short distances, such as the length or 
breadth of Uie scbool-room ? (By actual measurement.) How 
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longer distances, such as the length of a field, if accuracy not 
required ? (By stepping it.) Hoiv long distances, as miles, 
if accuracy not required ? (By the time,) Mention a place, 
village, or town, a mile from this? Two miles? Three? 
Four ? Five, Ac. ? What is the direction of each of these 
places, villages, or towns from this ? And what direction is 
the school from each of them ? 

What is a plain ? Tell me where there is a plain ? What 
may be its extent, that is, its probable length and breadth ? 
What is a hill ? What is a valley ? TeU me where there is 
a hill ? In what direction and distance is it from this ? What 
is a mountain? Tell me the names of all the mountains you 
have seen ? What is the height of the highest of those moun- 
tains ? Could you measure the height of a mountain ? (You 
are right; you could not, but you will soon learn.) 

What is a river ? Tell me where there is a river ? In what 
iirection does it flow ? What is the breadth of it ? How 
might you ascertain ? Did you ever cross it ? How? Will 
not the length of the bridge give you the breadth of the river, 
or nearly so ? Where does the river in question rise ? Do 
you know where it goes to ? Does it empty itself into the 
sea, or into some other river, or into a lake ? Do you know 
the length of this river, from its source to its mouth ? Does 
it get larger as it proceeds ? Why ? What is a pond ? What 
is a lake? Did you ever see a lake? Where? How far 
across it? How far around it? What is a sea? Did you 
ttver see the sea ? What sea was it ? 

What is a village? What is a town? What is a city? 
What is the name of the village you live in ? How many 
houses do you think are in it ? How many inhabitants ? How 
are they employed ? Name the principal trades and occupa- 
tions of the people. Is this village noted for any thing ? In 
what parish do you live ? Name the adjoining parishes. In 
what county ? Name the adjoining counties. Point in the 
direction of each. What is the name of the principal town in 
the county ? In what direction is that town from this? Name 
some of the others, and point in the direction of each. 

You live in the country : is the soil about your place fertile? 
Is the land well cultivated ? What kinds of grain are raised 
by the farmers in your neighbourhood.'^ Wliat do they chiefly 
raise ? To what markets do they send their produce ? Do 
they rear cattle ? Is the land in your neighbourhood better 
adapted for pasturage than for cultivation? Why? Arc 
there any mines in your neighbourhood ? What kind ? How 
many men employed in each ? 

In what part or quarter of the heavens does the sub rise 
In what direction £rom us is he in the middle of the day ? lo 
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which quarter of the heayens does he set? In -which quarter 
of the heavens is the sun never seen hy us ? Very well : 
now, recollect that these are called the eastern, southern, 
WESTERN, and northern quarters of the heavens.* 

"What is the cause of the day ? When, therefore, does the 
day begin, and when end ? Is the length of the day always 
the same ? When the sun is ten hours above our horizon, 
what is the length of the day ? When the sun is ten hours 
below our horizon, what will be the length of the day ? When 
are the days and nights equal? In which of the cardinal 
points of the horizon does the sun rise and set, when this is 
the case ? How then may you know the east and west points 
of your horizon ? But when is it mid-day ? (When the sun 
lias finislied half of his daily course, that is, when he is mid- 
way between his rising and setting points ; because it wiU take 
him as long time to descend to the western horizon from that 
point as he was in ascending to it from the eastern. ) 

When the sun is midway between his rising and setting 
points, (or, in other words, when he has attained his highest 
point of elevation in the heavens — or, which is the same 
thing, when he comes directly opposite to us in his daily 
course,) how much of the day has passed, and how much of it 
is to come ? Wliat hour by the clock corresponds to mid-day? 
How therefore may we, on any day of the year, ascertain 
K'hen the sun is in his highest or meridian point of the 
heavens ? (And as the sun is south of us in that position, we 
have only to carry our eye down in a right line from the sun 
to the earth to find the south point of our horizon ; and 
having found it, we have all the other cardinal points; for 
the north point is directly opposite to the south, and the 
other two points are midway between).* 

Point to the north, south, east, and west sides of the school- 
room. In which side or wall is the door? The chimney? 
The windows ? What are the dimensions of the school-room, 
that is, its length, breadth, and height? What do you sup- 
pose? Take this rule or tape and measure the length and 
breadth. (Suppose they find the room to be forty feet long by 
thirty broad.) Could you represent the length and breadth ol 
the school-room on your slates ? Do you not often see in pic- 
tures not half so large as the page of a book, representations 



*■ Besides the four cardinal or chief points, north, south, bast, and 
vrsST, there are four other important points with which the pupils should be 
made familiar, namely, the north-east, north-west, south-east, and south-west. 
The N.£. lies between the north and the east ; the N.W. between the north 
and the west ; the S.E. between the south and the east ; and the S.W. b«* 
twees the south and the west. See note and illustration, page l^d. 
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of men, and houics, and trees? Well, reduce ill the eaiat 
way the dimenaiaas of the Ecliool-room, or draw it, as it is said, 
toi a mall tcalt.' 

SuppoHB our »calH to be an inch for erery fen feel, what 
■hookl be the length and breadth of the drawin*; on youi 
elate? IIov manj desks ur benches in the echool-room 7 
Their len|{th and breadth? 11' they are ten Oxt long each, 
and about a toot broad, what should be their lenj^ and 
bruadth in the drawing / If there ia a table in the room five 
feet by two and a half, what Bhould be its diuiensiuns in the 
drawing? Now complete the drawing. Describe it. (W( 
have a,/mr-tideil figure on a /ilane Burtace. four inelies long 
by three inches brood. This represents the length and breadth 
of the school-room on a icalo of an inch for every t™ ftel. 
There arc ten broad lines an luuh long ruutiing across it, 
Darallel to each other, to represent the benches. There if 
also a Buiall four-sided figure half an inch long by a qnarltT at 
an inch broad to represent tlie table.) Very well : but there 
we other objects io the room, such as the chairs at the table. 
How would you represent them? (By putting tlieiii down ia 
their relaiiTe positions, anil in their relative diiuensions.^ 
iVhat is the icaU by which you are to measure all the objects 
in this drawing ? Very well ; now draw a line an Inch long 
at the bottom of your elate to re|>reeent the scale. Tide line 
represents how many feet? The half of it represents? Tlia 
qoartiir of it? The tenth part of It? Very welh if yoD 
divide it into ten equal parte, each part will represent a foot. 

Could you make a MHp f No I Could you? You? You? 
Why, 1 hare just eeL-n each of you malting » map: that draw- 
ing on your elates is a tur of the school-room. A map 
represents a portion of the eurth'e surface, as it woidd appear 
to the eye of a spectator elevated at an Unmcnse distance 
above it. If you could look down upon the school (the roof 
and ceiling being removed) from a great height, as from a 
balloon, such is the appearance it would present to you- If 
Tiewed from a small elevatiun, as from a liole ia the ceiling, 
would it not have a similar appearancti Would it appear so 
small? What effect has distance on (he apparent magnitude 
or size of objects ? The sun is many milliuns of times larger 
than the moon, and yet they appear to us lo be nearly of the 
some size i how do you explain this ? 
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Well, how does it appear to you ? 

Though I know that every x»rt of it ia equally distant from 
met yet this does not appear to be the case. The part oppo- 
site the eye seems to be the most remote, and every object 
appears to be in its relative place ; just as the school-room, 
and the objects in it, would appear to my eye, if I stood at 
the door and looked in. Or as a street would appear to a 
person locking up it. 

Very well, such a view is said to be in pertpective. 

But let us, for the information of other teachers and pupils 
who are not acquainted with our school, enumerate all the 
objects in the picture before us. In fh)nt of us are the benches 
and seats ; and on the bench next us are several slates, which, 
though they look very well in the picture, should have been 
put into their proper places before the boys left their seats. 
Opposite to us is the master's seat or rostrum, which is raised 
on a platform, in order that he may be able to overlook the 
henches, and the whole school ; and on the wall behind the 
rostrum is a large black board, for diagrams and demonstra- 
tions. On each side of the master's demonstration board are 
copies of the School Rules, Occupation of Time, Prac- 
ricAL KuLEs for Teachers, and the General Lesson, 
which is, as you know, constantly inculcated on your minds, 
and which, I am sure, you have all ofif by heart. 

The door on the right leads to the offices in the rear ; and 
the door on the left leads to the class-room and the gallery, 
u'hcre SIMULTANEOUS instruction is given to the pupils in 
large divisions. 

Tho maps on the walls speak for themselves ; and those two 
round figures on the small pillars to the right and left of the 
platform, are the Terrestrial and Celestial Globes, which are 
always neatly covered when not required for use. 

On the side wall to the left are large maps, which are let 
down by means of small pulleys, when lessons in geography 
are given; and under the maps are arranged pictures of 
animals and plants, or, as they are called, Object Lessons, 
which are, as you know, very interesting, and very instruct- 
ing. 

Under the object lessons, and opposite to the semicircles, 
round which the classes are formed, are the black boards, 
which are foimd so useful in teaching, and with which every 
school should be provided. On the front wall, as on th€ 
others, there are arranged in due order, maps, object lessons, 
and black boards ; and in the centre of it, opposite to the 
master's seat, is the clock, by which the school business ife 
regulated. 

Now, let us take annther. and different view of the school 
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room. Suppose you were looking down from the Tentilator, 
which is represented by those circular marks in the centre oi 
the ceiling, what part of the school-room would be under 
your eye ? Of course, the ground or floor, and all the objects 
on it, as the benches and seats. Exactly ; and if a drawing or 
the school were made, as it would appear from this, we would 
have a ground-plan or map of the sdiool-room 




Here is a ground-plan of the school-room ; but it is on a 
jQuch smaller scale than the interior view, which was made 
larger in order that the several objects in it might be more 
distinctly represented. The ground-plan is on a scale of 
twenty feet to an inch. Now, let us point out and measure 
the several objects represented in the ground-plan or map of 
the school-room. 

Now could you extend your map so as to take in the ganien 
and grounds adjoining the school-house ? How could you maj) 
a piece of ground a hundred yards square ? If on a scale of 
an inch for every ten yards, what should be the dimensions ot 
your map? Now let us make a map of the ground about the 
school-house to this extent. First, we should make a square 
— of what dimensions? The top or upper side we should 

call the ? The bottom or lower side the ? The 

right hand side the ? And the left hand side the ? 

Now let us put marks to represent the different objects in itj 
as the school-house, the yard, the garden, &c. By what scale 
are these objects to be measured ? Very well ; draw a line in 
thf comer of your map wi inch long to represent the scale, 

L 
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If 70U divide the Bcale into ten equal parts, each part will 

present ? With regard to the positions of the objects 

to be represented, how should they be placed ? (Accordinij 
to their relative localities.) Where should we make a smau 
square or oblong to represent the garden ? Why ? Now, let 
us point out the several objects represented in our map, and 
tell what direction they lie from each other, and why ? Now, 
could you tell how we might make a map which would include 
the whole parish in which we live ? Supposing it to be five 
miles long by three broad, and that you were required to 
draw it on a scale of an inch for every mile, how would you 
proceed? Now, how would you make a map of the county 
m which we live ? 

Ireland is about three hundred miles long by one hundred 
and seventy broad : could you draw on your slate a map to re- 
present it? Kon a scale of an inch for every fifty miles, what 
Bhould be the length and breadth of the map ? 

Here is a map of Ireland (or England, or Scotland, as the 

case may be,) on a scale of . Let us place it upon the 

table, so that we may be able to look down upon it ; and let 
us place the top of it in the direction of the rwrtk side of the 
school-room, in order that the places represented on it may 
appear in their relative positions. The outline or shape of 
the map represents the shape of the country ; and these dotted 
lines represent the boundaries of the counties into which it is 
divided. These shaded lines represent the mountains, with 
the sides dark, and the tops light, just as they would appear 
to persons looking down upon them from a balloon. Tnese 
crooked lines represent the rivers, and these double lines the 
roads. These dark spots represent the laJces ; and these little 
circular spots the towns. Here is the county in which we 
live ; and here is the spot we are in at this moment. Now 
let us trace the counties which bound or lie next ours on tiie 
north, south, east, and west ; and let us find out the principal 
towns, and measure the distance between them on the scale 
of the map ; and let us also state the direction in which they 
Lie from each other. 
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PRELIMINARY DEFINITIONS. 

Qeogkaphy is a description of the earth. 

The form or shape of the earth is nearlj round or globular, 
and hence, it is called the globe. 

The CIRCUMFERENCE of the earth, or a circle round its 
thickest part, is nearly 25,000 miles. 

The DIAMETER of the earth, or a straight line passing 
through its centre from side to side, is nearly 8,000 miles. 

The AXIS of the earth is an imaginary line passing through 
its centre from north to south. The ends or extreme points 
of the earth's axis are called the poles ; the upper the north 
pole, and the lower the south pole. 

The earth turns round its axis once in twenty-four hours 
producing day and night, alternately. This is called its 
DIURNAL motion. It also moves round the sun in the course 
of a year, producing the seasons in succession. This is 
called its annual motion. 

TTie EQUATOR is a circle passing round the middle of the 
earth, at an equal distance from each pole. The equator 
divides the earth into two equal parts, which are called the 
northern and southern hemispheres. • 

Latitude is the distance of a place north or south from 
the equator. 

Parallels of latitude are circles drawn round the 
globe parallel to the equator. 

The most important parallels of latitude are the two 
TROPICS,'' and the two polar® circles. 

The tropics and the polar circles divide the globe into five 
ZONES or belts ; namely, one torrid, two temperate, and two 
frigid zones. 

* That is half spheres, or, which is the same thing, half globes. 

i> The sun is neyer Tertioal or orerhead to any place on the earth farther 
from the equator than 23^ degrees north and south, through which limits the 
tropics are supposed to be drawn ; Cancer to the north, and Capricorn to the 
south. These parallels are called tropics, because when by the motion of the 
earth, the sun arrives at either of them, he turns back, as it were, towards 
the other. Before turning back, he apparently rests or attains the same 
eloration for two or three days. These periods are called the summer and 
winter soLsncss, that is, the standing or resting of the sun. 

* When the sun is 23^ degrees south of the equator, that is, in the tropic of 
Capricorn, his rays fall short of the North Pole by the same number oi 
degrees (23|). Through this point, a circle parallel to the equator, is sup- 
posed to be drawn, which is called the Arctic or North Polar Circle ; and 
through the corresponding point in the southern hembphere a similar cirde fs 
supposed to be drawn, which is called the Antarctic or South Polar Circle. 
The North Polar Circle is called Arctic, in allusion to its corresponding circle 
in the hearens, which passes through the constellation Arctos, or the Great 
Bear; and AniarcticmeKUS opposite to the Arctic. 

l2 
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le TORRID zone lies Ijetweeo the tropiwii the tempsr^te, 
1 between the tropicfl rdiI the poUr cirulci: aod the 
D looe* between tiie polu drclei uul the poles. 




a line rnimiiig thioiiKti aaj pUce north and 
■outb from pots to pole.* 
The mcriiliui which pMsee thioiigh Oreenwich,' is called 




IiONciTVDE ii tho diitance of a phioa eut or west from the 
flrst meridian. 

The circle which crosses the eqn&tor obliquely is called the 
ECLIPTIC. The ecliptic marks the line along which the lun'i 
rnjB are vertical or overhead, in the cotirse of the year.* 



h In tbo TlotnltT Df LoDdod. vliere thv Rfijal Obaonstgrr h. 

* Tho aolltnlt pmT>eilr nfen Is ths hemoi, and npiwoU tb* olrsla wU(k 

Ihs Gi^ ran In Dm Hnng of ths t«t Tho Biin l> nlvni la tb* (ollpte 
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The EBNiTH is that point in the heayens which is directly 
oyer the head of the obeerrer. 

The NADIR is the point directly opposite to the zenith. 

The SENSIBLE HORIZON is the circle bounding the yiew of 
the obsenrer by the apparent meeting of the earth and sky. 

The RATIONAL HORIZON » is a great circle whose plane 
passes through the centre of the earth parallel to the plane of 
the sensible horizon. 

The PLANE of the sensible horizon is the leyel or plain sur- 
face on which the spectator stands. 

The CARDINAL, or four principal points of the horizon, are 

the NORTH, SOUTH, EAST and WEST. 



NATURAL DIVISIONS OP THE EARTITS SURFACR 

The surface of the earth consists of land and water. The 
water coyers more than two-thirds of the earth's surface. 

The LAND is diyided into continents, islands, peninsulas, 
capes and promontories, and isthmuses; and the water. 
mto oceans, seas, gulfs, bays, channels, straits, and lakes. 

DiyiSIONS OF THE LAND. 

A CONTINENT is a large extent of land containing seyerai 
countries. 

An ISLAND is a portion of land entirely surrounded with 
water. 

A PENINSULA Is a portion of land almost surrounded by 
water. 

A CAPE or headAsxA runs out into the sea ; and if eleyated 
or mountainous^ it is called a promontory. 

Alu isthmus is a narrow neck of land, connecting two 
larger portions together. 

DiyiSIONS OF THE WATER. 

An OCEAN is a large extent of water, corresponding to a 
continent, 

A SEA is smaller than an ocean, and is generally bounded 
or confined by land. 

A gulf corresponds to a pemnsuloy and is almost surrounded 
by land. 

A BAT has a wider opening than a guU^ and is, generally 
speaking, not so large. 



^ TIm ntioBml horlwNi ia Um drole wbidi would boimd ovr ikm If we eoold 
nee tb* one-half of the globo. It \m the eirelo which seponttM the vWblo 
hemisphere of the heaTena from that which ia not Tisible. The broad woodea 
niroie on % f errestrial gl«be wpreaenta the lational boriaoa. 
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A STRAIT is a narrow passage of water connecting two 
6eas. It corresi>onds to an isthmus. 

A CHANNEL differs from a strait, in being much wider. 

A CREEK is a narrow portion of water running up into the 
Land. 

A HARBOUR or HAVEN is a part of the sea so nearly sur* 
rounded by land as to aflford complete security for ships. 

A ROAD affords safe anchorage near the la^d, with partial 
shelter. 

A mouth of a river widening into the sea, is called an 

ESTUARY or FRITH. 

A LAKE is a x)ortion of water entirely surrounded by land. 
It corresponds to an islatid. 

An ARTIFICIAL GLOBE is R representation of the ybrm of the 
earth, with its divisions into land and water. 

A MAP is a representation of the earth, or of a part of it, on 
a plane surface. 

The top of the map is the north ; the bottom, the Bouth ; the riglit> 
baud side, the east ; aud the left-hand side, the west.* In a map of 
the world, longitude is marked on the equator, and latitude on the 
t ircles that contain the two hemispheres. But in maps of particulai 
countries, longitude is marked at the top and bottom, aud latitude at 
the sides. The Hues running from the top to the bottom of the map, 
that is, north and soiUfi, are meridians ; and the Unes -which run from 
one side of the map to the other, that is, east and tvest, are parallels. 



* In a map, the general dixeotion of tSie pilnflipal points of the boricon maj 
be represented thus :— > 
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But before the pupils are introduced to a map, they ■honld be quite femfliar 
with the prinoipal points of the boriaon, as reoommendod page 119. And •• a 
map is a picture of a portion of the earth's sur&oe as it would appear to a 
person eleTated at a great distance aboTe it, when used fbr the iint time, it 
should be laid upon the floor, or upon a table, with the IO;p in the diieetion of 
the nort^ 4de of the sohool-room. In this waj, the ieamec will get a eleu 
'4e« oi what the map b intended to repreeent. 
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DIVIBIONS OF LAND AND WATEB. 

Of the lund on the earth's aurface there are fivk crka» 
DivisioNH, namely, Europe, Asia, AMca, Amerjua. and 
Oceanicit. Europe, Asia, and A&ica, are aometimes called 
the Old World, and MHuatinicB the Eaitcm Continent! while 
America it generallj' called the Hew World, or the WeBlero 
Continent. 

Of the water on the earth's Borlkce there are also five 
□RGAT DTviBioNB, namelj, the Feciflc, the Atlantic, the 
Indian, the Axctic, and the Antarctic oceana.^ 
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OCEANS. 

Tlie Pacific Ocean extends from the western shores of North 
and South America to the eastern coasts of Asia and Australia. 

Tlie Atlantic Ocean extends from the eastern shores of 
North and South America to the western coasts of Europe 
and Africa. 

Tlie Indian Ocean lies to the south of Asia, the east of 
Africa, and the west of New Holland. 

The Arctic Ocean surrounds the north pole ; and the An- 
tarctic Ocean the south pole. 

SUBDIVISIONS OF THE OCEANS. 

Those parts of an ocean which approach or extend into the land are 
usually called seas, gulCs, ba^s, channels, or straits. Thus the Pacifi« 
Ocean, on its western side, forms the Sea of Kamt^schatka, the Sea of 
Okhotsk, the Sea of Japan, the Yellow Sea, the Chinese Sea, the GxdJ 
of Tonquin, and the Gulf of Siam ; and on its eastern side, the Gulf of 
California, and the Bay of Panama. 

The principal branches of the Atlantic Ocean on its eastern side are, 
the Baltic Sea, the North Sea or German Ocean, the Bay of Biscay, 
the Mediterranean Sea, and the Gulf of Gruinea ; and on its western 
tide, Bafiin*s Bay, Davis* Strait, Hudson^s Strait, Hudson^s Bay, 
Straits of Florida, Gulf of Mexico, and the Caribbean Sea. 

The principal branches of the Indian Ocean are, the Bay of Bensal, 
the Arabian Sea, the Persian Gulf, the Red Sea, and the Channu of 
Mozambique. 

The principal branches of the Arctic Ocean are, the White Sea, the 
Sea of Kara, the Gulf of Obi, and Behring*s Straits. 

The Antarctic Ocean has no branches, becaose no part of it ap 
proaches any considerable tract of land. 

CONTINENTS. 

Four of the great difisions of land are called continents, 
namely, Europe, Asia, Africa, and America. Continents 
are subdivided into countries or nations the inhabitants 
of which, generally speaking, difier in language laws, cus- 
toms, and manners. 

POLITICAL DIVISIONS 

Tlie political divisions of the earth are empirest kmgdim^ 
duchies, prinnpulitum, and republics ; which contain ctltes, Ioipim, 
and viUaf/es 

An EMPIRE consists at several countries united under one 
monarch, who is generally called an emperor.*^ 



• The term emperor Is derired from, and originally referred to tly Mfr 
rsfUToR of the Komuui. Th« 0«nn»D «np«mn Mmmied tbe title as """""" 
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A KINGDOM consists of one oi more countries, goTcmed 
by a king, 

A REPUBLIC is a country goyemed bj rulers chosen by the 
people. 



ESTIMATES OF THE EXTENT AND POPULATION OP THE BARTH.^ 



r 

Europe^ 

Asia, 

Africa, 
1 America, 
i Oceanica, 


BalUfisas. 




PopoUtloii. 


Eng. iqiiare 
milM. 


Pop. 
tosq. 
mUe. 


Popolatloa. 


Rof. iquare 
milea. 


Pop. 

to aq* 

mU6- 


227,700,000 

390,000,000 

60,000,000 

39.000,000 

20,300,000 


3,700,000 
16,045,000 
11,254,000 
14,730,000 

4,105,000 


61 

24 

5 

S 
4 


233,240,043 

606,516.019 

101,498,411 

48,007,150 

1,838,194 


3,807,195 
17,805,146 
11.647,428 
13,542,400 

3,347,840 


61 

34 

8 

3 



20 


Totals, 


737,000,000 


49,834,000 


15 


993,099,817 


50,150,009 



Of the population of the glohe about two-sixths are Christians, one> 
sixth Mahometans, and the remainder Pagans,^ with the exception of 
between four and five millions of Jews. 

The following estimates are from Malte Brun and Balbi. 



' BellgloiuortlM«lolw. 


MaHeBnm. 


Balbi. 


Christianity in all its braaohefl, 
Judaism, . . , ' . 
MahometaDimn, . 
Bralimanism, • • • 
Bhnddism, . . . • 
Fetichism and other forms, . 


228,000,000 
5,000,000 
110,000,000 
60,000.000 
160,000,000 
100,000^000 


260,000,000 

4.000,000 

96,000,000 

60,000.000 

170,000,000 

147,000,000 



SOTS of Charlemagne, who was orowned Emperor of the West in the year 800 ; 
and the Czar (that is, the Catar) of Russia, and the Sultan of Constantinople, 
affuot it as if succeeding to the Roman empire of the East. The term in itself 
implies greater power and more extensive sway tiian that of kittgy and h<nioe 
it was assumed by Napoleon. 

* Malte BruD's estimate of the population of the globe is lower tnan either of 
these, namely : Europe 170, Asia 320, Africa 70, America 45, and Oceanica 20 
millions ; in all, 625 millions. But it ii obvions that all ealoulations on this 
•nbjeot are little more than oonjeotures. It is only with regard to Europe thai 
they should be considered as approximating to the truth. As a medium^ we 
may take 800 millions as the population of the globe. Refer to page 123 for aa 
estimate of the extent of the globe, and of its great divisions. 

^ Of Paganism there are various systems, but they all resemble each other 
in their absnrlky, idolatry, and immorahtr. 
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EUROPE. 

Europe is the smallest, but by far the most important and 
tlie most powerful of the great divisions of the globe. Fop 
the grandeur of its natural features it is the least distin- 
guished ; but in knowledge, civilization, and refinement, it 
surpasses all the others/ 

It is bounded on the north by the Arctic Ocean, on the east 
by Asia, on the west by the Atlantic Ocean, and on the south 
by the Mediterranean, the Archipelago, the Sea of Marmora, 
the Black Sea, and (according to some geographers) the Cau- 
casian Mountains.^ 

Its length from the north-eastern extremity of Kussia to 
Cape St. Vincent, in Portugal, is nearly 3,400 miles ; and its 
breadth, from the North Cape, in Lapland, to Cape Matapan, 
in the Morea, is about 2,450 miles, 

Europe lies between the parallels of 36** and 71° north latitude, and 
Detween about 10** W. and 63" E. longitude. The most southerly 
^oint of the continent is Punta de Tarifa^ (36**) in the Strait of Gib- 
raltar ; the most northerly, Gape Nordkun^ ^1°) in Finmark; the 
most westerly, Cape Finisterre* (9° 270 ^^ Spain— or rather. Cape 
Roca, or the Rock of Lisbon (9** 280 * ^^^ ^^^ most easterly, is per 
haps at the mouth of the Kara River ^ (66°) 

The AREA or superficial extent of Europe may be estimated 
at upwards of 3^ millions of square miles English ; and tbe 
POPULATION now exceeds 255 millions.' 

GENERAL DIYISfONS OF EUROPE. 

The north of Europe consists of Lapland, Finland, tbe 
northern parts of Kussia, Norway, Sweden, and Denmark. 

The north-east of Europe is occupied by Russia, and the 
south-east by Turkey and Greece. 

The middle regions of Europe comprise Austria, the German 



* See page 107 for the distinguishing characteristios of the Caooasiaa oi 
European vaoe. 

b The precise eafltrrn boondaries of Europe are given differently by different 
writers. The following hare been proposed by Malte Brun, as definite and 
natural : the Ural Mountains, the Ural Birer, and the Caspian Sea, as &r ai 
the Cancasiao Mountains, which may be regarded as forming part of iti 
southern boundary. The extent and population of Europe wiU, of eonxaa, 
yary according to the riews taken of those boundaries. 

^ The latitude of Cape Matapau in the Moroa, which is usually regarded M 
the most southerly point, is 3G° 17'. 

<> Cape Nordkun is the most northerly point of the ooatinont. The North 
Cape is on an bland. 

• Fmiiterre, that is, as Is said in England, the Land't End, 
f Hcior to the preceding noto on the boundaries of EiKOp«. 
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States, Switzerland ; and towards the coast, France, Belgium, 
Holland, Hanover, and Prussia. 

The south of Europe consists of three great projections or 
peninsulas, wliich comprise Spain and Portugal, Italy, Greece 
an«l Turkey. 

To the west of Europe, are the British Islands. Great Britain 
or England and Scotland, and Ireland. 

Tlie northern countries of Europe lie, generally speaking, 
north of the parallel of 55' ; the middle countries, between 55® 
and 45° ; and the southern countries, to the south of the parallel 
of 45'. 

GENERAL TEMPERATURE. 

The climate of the northern countries of Europe is cold 
towards the north, and temperate towards the south. 

The climate of the middle countries is temperate towards 
the north, and warm towards the south. 

The climate of the southern countries is warm towards the 
north, and hot towards the south. 

The productions of the northern, middle, and southern 
countries of Europe vary with their climates. See page 253 

political divisions. 

The present political divisions of Europe amount to 58> 
namely, 4 empires; 15 kingdoms; 1 ecclesiastical state; 
7 grand duchies; 11 duchies; 12 principalities; 4 republics: 
and 4 free towns. 

The empires are Russia, Austria, France, and Turkey. 

The KINGDOMS are Great Britam and Ireland, Prussia, 
Spain, Sweden, and Norway, Holland, Belgium, Portugal, 
Naples and Sicily, Bavaria, Sardinia, Denmark, Saxony, 
Wurtemberg, Hanover, and Greece. 

The GRAND DUCHIES are Baden, Hesse-Darmstadt, Meck- 
lenburg- Schwerin, Mecklenbuing-Strelitz, Oldenburgh, Saxe- 
Weimar, and Tuscany, to which the Duchy of Lucca has 
been recently ceded. 

The principal duchies are Nassau, Brunswick, Saxe- 
Coburg-Gotha,* Modena, and Parma, in Italy. 

The REPUBLICS are, Switzerland, the Ionian Islands, San 
Marino, and Andorra (Pyrenees). 

The FREE TOWNS are Hamburg, Frankfort, Bremen, and 
Lubeck. 



• The other duchiss are Anhalt-Bernburg, Anhalt-Cothen, Anhalt-Dessan, 
Saxu-Alt«nburg, Saxe-Meiningen ; and the paxNaPAuriRS are HeBSe-Caaael 
(Electorate), Sehwartsburg-Sondershausen, 8ohwartzburg>RadoIstadt, Revae, 
Elder and YooDger Branch, Lippe-Detmold, Lippe<Sehanmbnrg, Hohenzollem* 
Hecbiugen, H^enxollem-Sigmaringen, Waldeek, Liohtenstein, and Heasa* 
Homburg (Laadgrar* of). 
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CAPITALS OF THB PRINCIPAL COUNTRIBS IN EUROPE. 



Countries. 

England, - 
Ireland, 

Scotland, - - - 

Denmark, - - - 

Norway, - - - 

Sweden, - . - 

Bussia, - • - 

Poland, . - - 

Prussia, - - . 

Austria, - - - 
Germanic Confederation, 

Holland, - - - 

Belgium, - - - 

France, - - - 
Switzerland, 

Spain, - - - 

Portugal, - - - 

Italy, - . - 

Turkey, - « - 

Greece, - - - 



Capitals. 
JLoudon, 
Dublin, 
Edinburgh, - 
Copenhagen, - 
Christiania, - 
Stockholm, - 
St. Petersburgh, 
Warsaw, 
Berlin, 
Vienna, 
Erankfort, 

Amsterdam, - 
Brussels, 

Paris, 

Berne, 

Madrid, 

Lisbon, 

Bome, 

Constantinople, 

Athens, 



Population. 

2,362,236 

258,361 

160,302 

130,000 

33,000 

95,000 
500,000 
165,000 
400,000 
410,000 

75,000 

220,000 

140,000 

1,200,000 

25,000 
220,000 
280,000 
170,000 
600,000 

27,000 



CLASSIFICATION OF THE STATES OF EUROPE. 

Great Britain, France, Bussia, Austria, and Prussia, are 
called "the Five Great Powers of Europe." 

Spain, Sweden, and Turkey, are second-rate powers. 

Holland, Belgium, Portugal, Naples, Bavaria, Sardinia, 
Denmark, Saxony, Wurtcmberg, Hanover, and Switzerland, 
are third-rate powers ; and the remainder are fourth-rate, or 
under. 

RELIGIONS OF EUROPE. 

Generally speaking, the Boman Catholic religion prevails 
in the south of Europe, the Protestant in the north, and the 
Greek Church in the north-east. In the middle countries of 
Europe there is a mixture of Protestants and Boman Catholics, 
as in the German States, &c. Mohammedanism is confined 
to Turkey and the extreme south of Bussia.* 



* In the Weimar Atmanae for 1836, the fopui.ation and rbuoions oI 
Europe arc given as foUows :— (See page 169.) 

{ Roman Catholioi, . . 121,743,000 



Christiana, < Protestants, 

C Greek Chureh, 
Mohanuncdsafl^ • • . 
Jews, . • • • 

Otber&itha, . 



Total, 



52,340,000 

43,300,000 

8.050.001) 

1,752,000 

815,000 

828.000,000 
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SEAS, GULFS, BATS, AND STRAITS. 

Seas The principal seas of Europe are the Mediterranean, 

tlie Baltic, the North Sea or German Oceiin, the White Sea, 
the Black Sea, the Arcliipelago, the Sea of Marmora, the Sea 
of Azof, the Irish Sea, the Skager Hack, and tlie Cattegat. 

Gulfs The Gulf of Venice, Genoa, Lyons, Taranto, and 

Lepanto, in the Mediterranean; and the Gulf of Bothnia, 
Finland, and Riga, in the Baltic. 

Bays The Bay of Biscay, north of Spain. 

Channels The British Channel, St. George's Channel, 

[lie North Channel (north of the Irish Sea.) 

Straits The Straits of Gibraltar, Bonifacio, and Mes- 
sina, in the Mediterranean; the Straits of the Dardanelles, 
and Constantinople, connecting the Sea of Marmora with the 
Archipelago and Black Sea; the Straits of Kafia or Enikale, 
between the Black Sea and the Sea of Azof; the Straits of 
Dover; the Sound, and the Great and Little Belts which 
connect the Baltic with the Cattegat. 

Islands. — The principal islainds of Europe are. Great 
Britain and Ireland; Sicily, Sardinia, Corsica, Elba, Ma- 
jorca, Minorca, Iviza, Malta, and tlie Ionian Islands, in the 
Mediterranean ; Negropont, and many others, in the Archi- 
pelago ; Candia and Cyprus in the Levant Sea ; the Azores 
in the Atlantic Ocean; Zealand, Funen, Gothland, &c., in 
rhe Baltic ; Guernsey, Jersey, &c., in the British Channel 
the Isle of Man ; the Orkney and Shetland Isles ; Iceland, 
Spitzbergen, and Nova Zcmbla. 

Peninsulas — Spain and Portugal, called, by way of 
eminence, the Peninsula; Italy, the Morea, Jutland, thA 
Crimea, &c. 

Isthmuses — The Isthmus of Corinth in Greece; and 
Perekop, which connects the Crimea with the mainland. 

Capes. — The North Cape in Lapland ; the Naze, south ot 
Norway; Cape Finisterre and Ortegal in Spain; Cape La 
Hogue in France; Cape St. Vincent in Portugal; Cape 
Spartivento in Italy; Cape Matapan in the Morea; Cape 
Clear in Ireland ; and the Land's End in England. 

Mountains. — The principal mountains in Europe are, 
the Alps, which divide Italy from Switzerland, Germany, 
and France ; the Pyrenees, between France and Spain ; the 
Apennines, which run down Italy; the Carpathian, north 
and north-east of Hungary; EUiemua or the Balkan Moun- 
tains, in Turkey ; the Ural or Uralian, between Europe and 
Asia; and the Dofrine or Dofrefeld, between Norway and 
Sweden. The volcanoes or burning mountains are, Etna in 
Sicily, Hecla in Iceland, and Vesuvius in Italy. 
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Rivers — The principal rivers of Europe aro the Volga, 
flowing into the Caspian Sea ; the Danube, Dnieper, and 
Dniester, into the Black Sea; the Don, into the Sea of Azof ; 
the Rhine and the Elbe, into the North Sea ; the N. Dwina, 
into the Wliite Sea ; the Vistula, Oder, and S. Dwina, into 
the Baltic ; the Rhone, Loire, Garonne, and Seine, in France ; 
the Tagus, Guadiana, and Ebro, in Spain ; the Po and Tiber, 
in Italy ; the Thames and Severn, in England ; the Shannon, 
in Ireland ; and the Tay and Clyde, in Scotland. 

Lakes The principal lakes are, Ladoga and Onega in 

Russia; "Wener, Wetter, Maelcr, in Sweden; Geneva, Con. 
stance, and Neufchatel, in Switzerland; Garda, Como, and 
Maggiore, in Italy ; Lough Neagh in Ireland ; Loch Lomond 
in Scotland ; and Windermere in England. 

PHYSICAL OR NATURAL FEATURES OF EUROPE. 

Europe is distinguished from all the other great diTisions of the globe 
by the irregularity of its shape or outline, and the consequei:t indenta- 
tion of its coasts by seas, gulfs, and harbours. With the excention ot 
Switzerland and the Minor German states, every country in It has the 
advantage of a sea coast. This circumstance not only gives Europe 
peculiar facilities for commerce and navigation, but has also a beneficiaJ 
effect upon its climate and natural products. 

Surface. — About two-thirds of the sur&ce of Europe consist of an 
immense plain with occasional elevations. The remainder is mountain- 
ous or hilly. The principal mountain ranges, with the exception of the 
Scandinavian chain, are in the south. [ liefer for examples to Chapter 
VL See also page 125, for a general view of the decUvitiea and drain- 
age of Europe, &;c.] 

Climate. — Europe, with the exception of a small portion of its north- 
em extremity, lies within the temperate zone, and is therefore not ex- 
posed to the extremes either of heat or cold. Its climate is therefore 
more agreeable, and better adapted to develop the physical and intellec- 
tual ene^es of man^ thaa that of any of the other great divisions of the 
globe. Us climate is also improvea by the great number of its seas,* 
gulfs, and bays ; and by the absence of uiose circumstances which render 
America and Asia so much colder in the same latitude, [Refer to 
Chapter Y., p. 52, for examples.] 

Mineral Productions. — Europe produces, in great abundance, iron, 
lead, copper, tin, quicksilver, coal, and salt, — ^minerals fax more useful 
to man, and much more productive of wealth, than gold, silver, and pre- 
cious stones. Nor is it greatly deficient in its supply of the precious 
metals. The ^old which it produces is equal to the amount now sup- 
plied by Amenca. Of the whole quantity of gold produced in Europe, 
Knsgiai, which also produceso^ma and preciotu ttones, supplies six- 
seven^, and Uongary and Transylvania nearly the renudning seventh 



note, pace 103. and second paragraph, p. 82, 
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Austria and Saxony produce a few precious aiones, and silver in amall 
quantities. Silver ia also produced in small quantitiM in Hanover^ 
Turkey, Prussia, England, France, &c. 

Of the whole quantity of iron produced in Europe, England fumishei 
a third ; Russia, a fourth ; France, a fifth ; and Sweden, a tenth. The 
Swedish and Russian iron is very superior in quality, and well adapted 
for the fabrication of steel. The iron for ordinary purposes in England 
is of an inferior description,* but the best English iron is nearly equal 
in value to the finest Swedish. Of the value of the whole mineral pro- 
duce of Europe, iron, notwithstanding the slight intrinsic value of the 
metal, constitutes a third ; while gold, silver, and platina, taken to- 
gether, constitute only a ninth of that value. 

Of the lead produced in Europe, Spain supplies nearly the one-hali^ 
and England three-sevenths. 

Of the tin, England supplies about twelve-thirteenths, that is, nearly 
the whole ;^ and of the copper, more than the half. Of the rraoainder, 
Russia supplies a fifth, and Sweden and Norway a tenth. 

Of the coal, England produces ten times as much as France, and nearly 
seven times as much as either Belgium or Prussia. 

Quicksilver is found principally in the mines of Idria, in the Austrian 
empire. It is also found in Spain and Bavaria. 

Platina has been recently discovered in the Ural and Gaacaaian 
mountains. 

Zinc, cobalt, arsenic, and nearly all the other minerals with which we 
are acquainted, are found within the limits of Europe. 

Northern Italy yields the finest statuary marble ; and the south part 
of the same country, and Sicily, supply immense quantities of sulphur, 
vitHol, sal-ammoniac^ and other volcanic products. 

Nitre is found in great quantities in Ilungary; and mU in almost 
every country in Europe. The salt mines of Wielitzka^ near Cracow, 
are the most celebrated. 

Vegktable Products. — Refer to page 287, for general views on this 
subject. 

ANIMALS. 

Quadrupeds. — The number of wild animals in Europe is nothing 
when compared with those inhabiting the other great divisions of the 
^lobe, particularly Asia and Africa. The most formidable are the white 
bear, confined to the firozen regions, the brown bear, once common in 
England, but now found only in the Alps, Pyrenees, and other remote 
mountainous and wooded regions ; the wolf, still inhabiting many parts 
of Europe, and the wild boar. Of the deer species, the elk and rein- 
deer are found in the extreme north of Europe ; and in some of the cen- 
tral countries, the red-deer, and roebuck. In the Alpine regions, in 

* The British foundries produce fire-sizths of the caat-iron oonsumed in 
Europe for the fabrioation of machinery, culinary utensils, &o., the Prracb 
about a ti'oth, and the Prussian scaroe a fortieth. In Russia and Sweden fe« 
•astings are made. 

h The tin mines of England (in Cornwall), are as lamed for their riohneas t* 
for thuir nreat autiouitv. — See pag** 201. 
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the loutli, are found the chamois or wild eoat, and the ibex. The other 
wild animals are the lynx, confined to we south of Europe ; the wild 
eat, the fate, the otter, &c. 

Biros. — The birds of Europe are much more numerous than the 
mammalia. Above 400 species are regular inhabitants, besides many 
occasicmal visitants. The Qorthem regions are characterized by the mul- 
titudes of swimming and wading biros ; and in the mountainous ai d 
rocky parts of those regions, there are aUto enormous eagles, large owls, 
and other birds of prey. 

In the central and southern regions are found the s^olden and imperial 
eagles ; and four species of vultures inhabit the Alpme ran^s. 

On the shores ot the Mediterranean there is an intermixture of the 
ornithology of Europe, wAirica, and Asia ; as the Balearic crane, nelicaii, 
flamingo, &c The birds of Europe are not so distinguished by tne bril- 
liancy of their plumaee as those of the tropical regions, but they excel 
them in the melody of their notes. 

Fish. — ^In the northern seas, the whale, walrus, &e. ; in the Medi- 
terranean, the anchovy and tunny ; in almost all the other seas of Europe, 
herring, salmon, cod, linff, haddock, &c &c. 

Reptiles. — ^The reptiles of Europe are few, and generally harmless. 
The common viper is the only venomous serpent. 

Races of Men. — The different races of men in Euro^, as indicated 
by their languages, are the Celtic, the Gothic or Teutonic, the Grseo- 
liiatin, the Slavonic, the Ouralian or Finnish, and the Turkish or Tar- 
tar. Many of these races have more or less amalgamated, and their 
languages have been intermixed. 

Government. — ^The despotism of Asia and Africa is unknown m 
Europe, for even in those states which are unaer absolute monarchies,* 
the sovereigns are restricted by the laws, usages, and institutions of their 
respective countries. 

Under a limited or eonstittUional monarchy the subject enjoys the 
highest degree of rational liberty : and of this torm of .government the 
United Kingdom of Great Britam and Ireland affords tiie most perfect* 
specimen. 

The other countries in Europe under limited or constitutional monar- 
chies, are Sweden, Norway, Denmark, France, Holland, Belgium^ 
Hanover, Bavaria, Wurtemberg, Spain, Portugal, and Greece. 

The countries under absolute monarchies are Txaksj, Russia, and, in 
a less degree, Prussia, Austria, Itijy, Sardinia, and some of the Minoff 
German states. 



* An abtolute monardiy Is a government where the legidattre and ezeentiye 
fonotions are adminirtered by tiie soTereign without his being sabjeot to the 
control of any legftllj oonstituted or representatiTe publio body, anon m a par* 
Uameni, In no ooontry in Europe, not eren in Turkey, is there a reallj abso* 
late monaroh, that is» where the aoyereign can say with safety,— 
** Bio Tolo, do Jnbeo, ttat pre ntlone voleiitM.'' 

^ The' most distinguished foreign writers on the fabjeot of oItII gOTenunent, 
Inelnding Montesquieu and De Lolme, hare giren it as their opinions, that in 
no part of the world is liberty so well andexstoedtand so perf^etly enjoyed, a^ 
unlw the British oonstitation. 

M 
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THE BRITISH EMPIRE. 

The British Empire consists of the United Elingdom of 
Great Britain and Ireland, and of extensive possessions and 
numerous colonies in every quarter of the world. 

The island of Great Britain comprises England and Wales, 
or South Britain ; and Scotland, or North Britain. Ireland 
lies to the west of Great Britain, and is sometimes called West 
Britain. Great Britain and Ireland, with the adjacent islands, 
are usually called the British Isles. 

The British possessions are : — 

In Europe — Heligoland, a small idland in the German Ocean, 
about twenty-SLS miles from the mouths of the Elbe and 
Weser; Gibraltar, an important fortress in the south of Spain, 
commandmg the entrance to the Mediterranean; Malta, an 
important and celebrated island in the Mediterranean, to the 
south of Sicily ; and tne Ionian Islands, to the west of Greece, 
which form a repuDiic under the protection of the British 
crown. 

In Asia — The greater part of India or Hindostan ; Araoan, 
a large territory, extending along the western coast of the 
Eastern Peninsula, formerly belonging to the Burmese, but 
ceded by them to the British in 1826 ; Ceylon, a large and 
important island, near the south-eastern extremity of Hindos- 
tan ; Malacca, a settlement on the west coast of the Malay 
peninsula ; Prince of Wales' Island, near the west coast of 
Malacca ; Sincapore, an island at the southern extremity oi 
the same peninsula ; and the Island of Hong Kong, lately 
ceded to us by the Chinese. 

In Australio — The greater part of the vast island of New 
Holland; Van Diemen's Land; New Zealand; and Norfolk 
Island. 

In Africa — The important and flourishing colony of the Cape 
of Good Hope, Sierra Leone, and several other settlements and 
forts on the western coast ; and tlie islands of Fernando Po, 
St. Helena, Ascension, and the Mauritius or Isle of France. 

In North America — Labrador, the countries around Hud- 
son's Bay, Upper and Lower Canada, New Bninswick, Nova 
Scotia, Newfoundland. Prince Edward's Island, Cape Breton 
the Bermudas or Somer's Islands; Balize, and other settiemeiiis 
in the Bay of Honduras. 

In South America — The settlements of Uemerara, Essequibo, 
and Berbice, in Guiana ; and the Falkland Islands. 

In the West Indies — The Lucayos or Bahama Islands, 
Jamaica, Barbadoes, Trinidad, and several other importani 
islands. 

The area of the United Kingdom of Great Britain and \x^ 
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laud maybe estimated at about 120,000 iqaaraimlei; andUw 
popslaiUm at ftbout 2TJ milliotM. 

It hiu been eatimat^ that Great Brit^ mles over an extent 
af territory J/^ times u laige aa itself and ovei a population 
more tbaiijiM timet ai numerous ai ita own. In fact the nm 
never act« upon tiie British dominions. 

The aimj,' eicluiirc of the native Indian troops, amonntf 
to upwards of 100,000 men; and the navj* consuts of al>ove 
GOO ships of irar, more clian a handred of wliich carrj' from 
72 to 1 30 guns each. The number of vessels engaged in Bri- 
tish trade is about 30,000 ; and the number of seamen employed 
in them is upwards of 180,000. 

The annual bbtbhde of Great Britain and Ireland amounta 
to about £60,000,000 1 that is. nearly eq.val to a third of the 
sum total of the revenues of all the states of Europe. 

The KAl'ioNAL DEDT amounts to nearly £800,000,000 ; that 
is. to more tlum lialf of the sum total of the debts of aJl the 
■tates of Europe. But the national FsapEBii exceeds, it ia 
Mtimaled, £3,700,000,000; and if cotoniai property be in- 
chided. £s, 600, 000,000. The national income, or the pro- 
fluce &om alt kinds of industry and property, is valued at 
Upwards of £800,000,000 a year. 
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Estimate 




CoXiONISS AND FORXION PoSSZSSTONS. 


of the 

extent in 


Estimate 
of the 




sq.milaa. 


Population. 


IhEuropb, Gibraltar, Malta, Oozo, Heligoland, - 


130 


160,000 


Abla, - - Presidencies of Bengal, Madrai, and 






Bombay, ..... 


. 645,000 


100,000,000 


Scinde and the Fnnjaub, - - . 


150,000 


4,000,000 


The Island of Ceylon, ... 


25,000 


1,500,000 


Assam, Araean, the Tenasserim Pro- 






rinees, &e., • - • - 


100,000 


1,250,000 


Forts and Settlements, comprising 






Aden, Malacca, Pnlo-Penang, Sin- 






gapore Hong Kong, Laboan, &:o., - 


2,000 


250,000 


Africa, • Cape Colony, ..... 


120,000 


261,436 


PortNaUl, 


18,000 


... 


Sierra Leone, Oambia, Gold Coast, and 






Cape Coast Castle, - - - 


2,000 


325,323 


The Mauritius, St. Helena, Asoension, 






. Boderigue, and Seyohelle Islands, - 


1,000 


187.706 




100,000 


723,292 


Lower Canada, • • ■ • - 


250,000 


768.334 


New Brunswiok, • - - - - 


27,700 


156,162 


Kova Scotia, and Cape Breton, - 


18,700 


199,906 


Newfoundland, - - - - - 


86,000 


96,506 


Prince Edward's Island, - . . 


2,209 


62,678 


Hudson's Bay Territory, Or^on, and 






VanoouTer's Island, . - - 


1,000,000 


100,000 


C. Ambrica, Honduras, 


62,055 


11,066 


British West India Islands, - - 


15,000 


805,106 


8. AifXRicA, Guiana, comprising Demerara, Esse- 






quibo, and Berbice, ... 


98,889 


126,000 


Falkland Islands, - - - . 


2,500 


270 


AuaaRAiJ^A,N. S. Wales, South Australia, Western 






Australia, Van Diemen'sLand, New 






Zealand, Norfolk Island, 


2,500,000 


1,000,000 


TRIWDTARY AND PROTKCTEO STATJB8. 






In Europe, the Ionian Islands, . . . - 


1,100 


230,000 


India, Bcrar, Oude, Mysore, Cochin, and the 






dominions of the Nizam, dco. - - - - 
Total of the British Empire, in round numbers. 


500,000 


40,000,000 


6,500,000 


180,000,000 



ENGLAND AND WALES. 

England is bounded on the north by the river Tweed, the 
Cheviot Hills, and the Solway Frith, which divide it from 
Scotland; on the south by the English or British Channel ; on 
the east by the German Ocean; and on the west by St. 
George's Channel and the Irish Sea. 

It lies nearly between the parallels of 50* and 66« north lati- 
tude, and between about two degrees of east, and six of vest 
longitude.* Its length from the coast of Dorsetshire to l>er- 

wick-on-Tweed, is about 360 miles ; and its breadth from St. 

' 

• Aoouatelf, between 1« 46^ east, and 5* 41' west longitude. 
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David's Head, in Pembrokeshire, to Lowestoff, in Suffolk, ig 
about 300 miles. Its arua is estimated at 57, 8 1 2 square miles, 
or 37,094,400 acres. The population of England and Wales, 
according to the late returns,* amounts to 17,922,768, or nearly 
eighteen millions. 

The population of England alone is 16,733,947, or nearly 
sixteen millions and three quarters; and the population of 
Wales, 1,188,821, or nearly one million and a quarter. 

England is divided into forty counties or shirks, and 
Wales into twelve, which, with the principal towns, are a« 
follow: — 



SIX 
Counties, 
N'orthumberland,*> 
Cumberland, 
Westmoreland,® 
Durham, 
Yorkshire, • 
Lancashire, . 

Cheshire,* 
Shropshire, . 
Herefordshire, 
Monmouthshire, 

Nottinghamshire, 

Derbyshire, , 

Staffordshire, . 

Worcestershire, 

Warwickshire,® 

Leicestershire, 

Rutlandshire,' 

Northamptonshire, 

Huntingdonshire, 

Cambridgeshire, 



NOBTHEBN COUNTIES OF ENOLAND. 

Principal Towns. 

. Newcastle, Berwick, Alnwick. 

. Carlisle, Whitehaven, Penrith. 

. Appleby, Kendal. 

• Durham, Sunderland, Stockton. 
. York, Leeds, Sheffield, Hull. 
. Liverpool, Manchester, Lancaster. 

FOUR AD.TOINING WALES. 

. Chester, Stockport, Macclesfield. 

, Shrewsbury, Ludlow, Bridgenorth, 

• Hereford, Leominster, Ledbury. 
. Monmouth, Chepstow, Abergavennj, 

TEN NORTH MIDLAND. 

. Nottingham, Newark, Mansfield. 

, Derby, Chesterfield, Ashbourne. 

. Stafford, Lichfield, Wolverhampton, 

. Worcester, Dudley, Kidderminster. 

. Birmingham, Warwick, Coventry. 

. Leicester, Loughborough. 

. Oakham, Uppingham. 

. Northampton, Peterboroueb. 

. Huntingdon, St. Ives, St N"eot's, 

. Cambridge, Ely, Newmarket. 



*■ The last census (1851) exhibits an increase of about 12 per cent, for Kng>- 
land, and 10 for Walee and Scotland ; but a decrease for Ireland of nearly 20 
per cent. 

<> Northumberland, that is, the land north qftheHumber. The kingdom of 
Northumberland, during the Hcptarohj, extended from the Humb«r to tkw 
Frith of Forth. 

' Wi'stmoroland, that is, the west moorland. 

•• Choshiio for Chestershlro. Chfster doriros its name tram the Latin tens 
astra, an encampment or fortifit-d place. Hence also the frequent termina- 
tions \n English towns; as in Doncaster^ tliat is, the fortification on the Don , 
Colchester, on the Colne; Lancaster^ on the Ivne; Exeter (for Execester. 
on the Exe; Rochester, on the rock {roche). 

• Warwick, that is, the totm where the munitions for war wore kept ; th« 
termination wfck hoing from the Latin vt'ct/s. a street or town. Henoe NoripicA 
the north town, Qreentrieh, Sand wicA, Middlew»/r*, Alntpick, fee, 

f Rutland, that is. red land, for which tliis shire ia still noted* 
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Cminiiet. 
Gloucestershire, 
Oxfordshire, 
Backin£[hamshir6, 
Bedforoshire, 
Hertfordshire^ 
Middlesex,*^ • 
Surrey, • 

Berkshire, • 
Wiltshire, 
Somersetshire, 

Lincolnshire, • 
Norfolk,** 
Suffolk, , 
lilssej:, . • 

(Cent, . • 
Sussex, . 

Hampshire, . 

Dorsetshire, . 

Devonshire, . 
Cornwall, 



Flii^hire, • 

Denbighshire, 

Caemaryonshix«, 

Anglesey, 

Merionethshire, 

Montgomeiyshixe, 

Radnorshire, • 

Oardiganshire, 

Pembrokeshire, 

Oaermaxthenskire, 

Brecknockshire 

GlamorgaDshise, 



TBN SOUTH-MIDLAVD. 

Principal Towm. 

• Bristol, Cheltenham, Gloucester. 

• Oxford, Woodstock, Henly, Banbuiy. 

• Aylesbury, Buckingham, Wycombe, 

• Biggleswade, Bedford, Dunstable. 

• Hertford, St. Albans, Ware. 

• London, Westminster, Uxbridge. 

• Boathwark, Guildford, Kingston. 

• Beading, Windsor, Abingdon. 

• Salisbury, Devizes, Marlborough. 

• Bath, Taunton, Bridgewater. 

FOUR EASTERN. 

• Boston, Lincoln, Stamford. 

• Norwich, Yarmouth, Lynn. 

• Inswich, Buiy St. Edmond*s, Sudbury. 

• Colchester, Chelmsford, Harwich. 

glX SOUTHERN. 

• Canterbury, Ik^dstone, Dover. 

• Chichester, Brighton, Lewes. 

. Portsmouth, Winchester, Southampton. 

• Dorchester, Weymouth, Poole. 

• Kxeter, Plymouth, Devonport. 
. Launeeston, Falmouth, Truro. 

THE COUNTIES OF WALES. 
SIX IN NORTH WALES. 

• Holywell, Mold, St. Asanh. 
. Wrexham, Denbigh, Ruthin. 

• Caernarvon, Bangor, Conway. 

• Beaumaris, Holyhead. 

• Dolgelly, Bala. 
. Welshpool, Montgomery, Newton. 

SIX IN SOUTH WALES. 

• New Radnor, Presteigne. 

• Cardigan, Aberystwim. 

• Pembroke, Haverfordwest, Milford. 

• Caermarthen, Llanelly. 

• Brecknock or Brecon, Hav. 
. Cardiff, Swansea, Llandaff. 



* Middlesex, that fa, middle Sarotu, with referenoe to Essex, or EaH 
Saxoru; Sussex, or South Saxons i and Wbsskx, or JVett Saxon*. fVessex, 
the name of which no longer rumaina, though the moBt powerful kingdom of 
the heptarchy, com prised the oounties to the toest of Middlesex and Sussex, 
namely, Hampshire^ Berkshire, Dorsetshire, dec. 

k Norfolk, that is, the north /oik or people, with reference to Suffl^f which 
means the south /oik, Foik is evidently from (amlg,)mtlgu»i, the Littin.woxd 
lor the people. 
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Landaff* • 




S5 


Newoastle, '. 




63 


Salisbury, • 




14 


Leeds, . . 




56 


Northampton, 




41 


Scarborough, 




69 


Leicester, . 




43 






61 


Sheffield, 




63 


Lowes, . 




7 


Norwich, , 




37 


Shrewsbury, . 




77 


Lichfield, . 




47 


Oakham, , 




42 


Southampton, 




11 


Lincoln, , 




69 


Oxford, , 




29 


Stafford, |. 




48 


LlTcrpool, 1 




69 


Pembroke, , 




86 


Taunton, . 




21 


London, 




1 


Plymouth, , 




18 


WarwiA, . 




45 


Lynn, . , 




88 


Portsmouth, . 




10 


Wells, 




23 


Maidstone, , 




6 


Radnor, 




79 


Weymouth, • 




16 


Manchester, . 




64 


Reading, 




13 


Winchester, • 




12 


Margate, 




4 


Ripon, , 




60 


Woroester, • 




49 


Monmouth, 




81 


St. Asaph, . 
St. Da^d'8, 




72 


Yarmouth, • 




36 


Montgomery, 




78 




86 


York, . 




68 






RITBRS. 










A A Thames, 




Great Que. | 


s Trent. 


1 o Humber. 




B B Serem. 




i>Yi 


>. 1 


r Ouse* 


1 H Tees. 







Islands Anglesej* in North Wales ; the Isle of Man, in 

the Irish Sea, at nearly equal distances from England, Ire* 
land, and Scotland ; the chief towns of which are Douglas, 
Ramsey, Castletown, and Peel. The Isle of Wight, south of 
Uampsldre, remarkable fbr its fertility and beauty ; Quern • 
sey, Jersey, Aldemey, and Sark, near the coast of France ; 
Sheppy Island to the north, and Thanct to the north-east of 
Kent ; Coquet, and Holy Island or Lindisfarne, ofif the coast 
of Northumberland ; the Scilly Isles, south-west of Cornwall ; 
and Lundy Island, in the Bristol Channel. 

Sand Banks. — Dogger Bank, in the German Ocean, be- 
tween Yorkshire and Jutland ; Groodwin Sands, on the east 
of Kent. 

Capes Flamborough Head* and Spurn Head, in York- 
shire ; North and South Forelands, and Dungeness, in Kent ; 
Beechy Head, in Sussex ; Needles, on the west of the Isle of 
Wight; St. Alban's Head and Portland Point, in Dorset- 
shire ; Start Point, in Devonshire ; Lizard Point and Land's 
End, in Cornwall; St. David's Head, in Pembrokeshire; 
Holyhead, in Anglesey; Great Orme's Head, in Denbigh- 
shire ; St. Bee's Head, in Cumberland. 

Bays. — On the east coast, Bridlington Bay; Humber Mouth ; 
the Wash; Yarmouth Boads; Mouth of the Thames; the Nore; 
the Downs. 

On the south coast, Spithead; Southampton Bay; Poole 
Harbour; Torbay; Mount's Bay. 



* FlamboTough Head.— A oliff nearly 500 feet high on which beacon fires 
used to be kindled ; and hence it derired its name (jlame borongh). It still 
deserres its ajune^ as it la the site of a modem light-house. 
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On the 7cest coast, Bristol Channel and Mouth of the Serem ; 
Swansea Bay ; Caermarthen Bay ; Milford Haven ; St, Bride's 
Bay ; Cardigan Bay ; Caernarvon Bay ; Menai Frith ; Mouth 
of the Dee ; Morecamhe Bay ; Solway Frith. 

Mountains. — ^The principal raountains are — the Chetnof 
Hills, between Northumberland and Scotland; the Cumbrian 
range, which extends from the western extremity of the Che- 
viot Hills to the middle of Derby sliire, through the eastern 
parts of Cumberland, Westmoreland, and Lancashire, and 
the western portions of Northumberland, Durham, and York- 
shire. The highest mountains of this range are — ScafeO^ 
Skiddaw, Bowfell, Crossfcll, Saddleback, in Cumberland ; Hel* 
vellyn, between Cumberland and Westmoreland ; Whemside; 
Ingleborough, and Pen-y-gant, in Yorkshire ; and the Peak iu 
Derbyshire. 

The Cambrian range extends through the middle of Wales, 
from north to south, from which several spurs are thrown oflS 
Doth towards the sea coast and the English counties adjoining. 
Its highest summits are Snowdon« and Llewellyn, in Caernar- 
vonshire ; Cader Idris and Arran Fowddy, in Merionethshire; 
Vann or Beacons, in Brecknockshire: and Plynlimmon, be- 
tween Montgomery and Cardiganshire. 

The Devonian range extends from the Bristol to the British 
Channel, through Devonshire and Cornwall. Tlie highcEt 
summits of this range are — Dunkerry Beacon, onExmoor; 
Cawsand Hill,* liippon Tor, Butterton, on Dartmoor; and 
Brown Willy, in Cornwall. 

To these may be added the Malvern Hills in Worcester ; 
the Wrekin in Shropshire; the Mendip Hills in Somerset- 
shire ; and the Cotswold Hills in Gloucestershire. 

Principal Rivers Rivers flowing into the German 

Ocean:— The Tweed, Tyne, Wear, Tees, Trent, Ouse,*Hum- 
ber, (formed by the Trent, Ouse, and other rivers,) Witham, 
Welland, Great Ouse, Yare, Thames, Medway, &c. 



• Cheviot Hill is 2,658 feot high. 

k Scafell, which is the highest in the range, is 3,1 6G feet high; Hetvelfynm 
8^055 foet ; Skiddaw^ 3,022 ; and the others mentioned, between 3,000 ana 
2,000 feet, except the Peak, which is bnt 1,018. 

" Snowdon is 3,571 feet high ; Lletpellyih 3,469 ; and the others nearly 8,000 
feet, except Plvnlimmon, which is 2,403. 

d Cawsand Hill is 1,782 feet high ; Dunkerrr Beaoon, 1,668 ; Rippon Tor, 
1,649 ; Brown Willy, 1,368 ; and Butterton, 1,203 feet. 

* Ouse. — This is another form of the word o<ne, which is formed from the 
French eaux, ufoierst like the term braux, which is pronounced similarly, 
except in its vulgar form huckt. Tliis explains why there are so many riTmv 
of this name — as the Yorkflhire Oum. tKe Great and Little Ouse, and th« 
Sunsox Ouse ; the term originally signifying the ttwUer or waier* / as w* a»y 
Durwent watett the Black water, dco. 
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Into the Irish Sea — The Mersey, Dee, Eibhle, Edrn, &c. 

Into the Bristol Channel, — ^The Severn, Wye, Avon,* &c. 

Into the English or British Channel. — South Avon, Wey, 
Exe,^ Plym, &. 

Lakes. — ^Derwent Water, or Keswick Lake, in Cumber- 
land; Ullswater, between Cumberland and Westmoreland; 
Windermere, between Westmoreland and Lancashire ; and 
Coniston Water, in Lancashire. 

Principal Towns — London, the capital of England, is 
the largest and richest city in the world. It is upwards of 
seven miles in length, by five in breadth ; and its buildings 
cover an area of about thirty square miles. Its population 
amounts to upwards of a million and a half; and for trade 
and commerce, science and literature, wealth and magnifi- 
cence, it is the first city in the world. 

Liverpool is next to London in commerce and wealth. It is 
the great emporium of the American trade, for which it is 
favourably situated, and to which its importance is princi- 
pally due. Its docks, which are crowded with shipping, are 
three miles in length. The other great shipping and cummer- 
cial towns are, Bristol, Hull, Newcastle-upon-Tyne, South- 
ampton, Sunderhm^ Stockton, Yarmouth, Falmouth, and 
Dover. 

Manchester is the second city for population, and the first 
for manufactures. It is the great emporium of the cotton 
trade, for which England is unrivalled. Birmingham, cele- 
brated for metallic manufactures, is the next in rank. It 
gives employment, it is said, to about 70,000 men in the 
manufkpture of fire-arms, engines, and machinery, plated 
ware, watches, cutlery, &c. Sheffield is also distinguished 
for the manufacture of cutlery and plated goods. 

The other great manufacturing towns are, Preston, Bolton, 
and Blackburn, noted for cotton goods. Leeds, Wakefield, 
Huddersfield, and Exeter, are distinguished for woollen goods 
Norwich, Coventry, and Macclesfield, for silks ; Leicester and 



* In the same war, fhe Irish or Celtic word <r9on, whiob signifiea footer or 
rirer, came to be the proper name of sereral rirers ; as the Stratford Avon, the 
Bristol Aron, the Salisbury Avon, and the Aron or Nen, in Northamptonshire. 

k From the Irish or Celtic, or, which is the same thing, the ancient Britiidi 
word uisoR, UfateTt several rivers derive their names in a similar way ; as the 
E»k, the Exe, the Axe^ and the Usk^ in Wales. In Scotland, too, there are 
several Eak*. 

In a similar way, the term don has been applied to several rivers ; as in 
Bnssia, to the Don., the N. and S. Duna or Dwina, the Dnieper, (that is, 
Donicper, or upper river,) and the Dniester, (Donieeter, or totoer river). 
The Doem nod Deen, as in AberdaMi, are eTidcntlj other forms «f the same 
word.. . 
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Kottingnam for stockings ; Kidderminster for carpets: Woroei^ 
t(.T for porcelain; Newcastle-under-LTiie for pottery; and 
Gloucester for pitis. 

Portsmouth, on Portsea Island, is distin^shed for its forti- 
fications and fine harbour, which is capable of receiving the 
whole British navy at once ; it is the chief naval station of 
Great Britain. Plymouth, at the moutii of the FlTm, with itt 
gigantic breakwater, is the second. Devonport, Chatham, 
Sheemcss, Woolwich, and Deptford, are distinguished for 
their extensive dock-yards ; and SpitheiEid and the Nore are the 
principal roadsteads of the British nayy. 

Canterbury and York are distinguished for their gpreat anti- 
quity and magnificent cathedrals ; and Oxford and Cambridge 
&r their celebrated uniyersities and arcmtectural beauties, 
particularly Oxford, which has been called a city of palaces. 
Windsor is distinguished for its magnificent castle, the ancient 
«nd favourite residence of the sovereigns of England. Bath 
ji the most beautiful city in England, and has long been cele- 
brated for its medicinal springs. The other watering places of 
note are, Cheltenham, Leamington, Malvern, Matlock, Bux- 
ton, Harrowgate, Tunbridge- Wells, and Clifton. And the 
places chiefly resorted to for sea-bathing are Brighton, Ryde iq 
the Isle of Wight, Hastings, Weymouth, Bamsgate, MargatCi 
Scarborough, and Kedv^r. 

Wrexham is the largest town In North Wales, and is noted 
for its flannels; Caernarvon is celebrated for its castle, in 
which the first Prince of Wales (Edward II.) was bom ; Hofy^ 
head is the usual port of embarkation for Dublin ; and Bangof 
and Beaumaris are much resorted to for sea-batliing. 

In South Wales Caermarthen and Pembroke are the most im- 
portant towns. Cardigan is noted for its lead, and Brecknock 
lor its cloth trade. Milford Haven is noted for its excellent 
and spacious harbour; and Swansea is much frequented in 
Bunnner for sea-bathing. 

Climate, Surface, and Soil. — The climate of England, 
though variable, and somewhat humid, particularly in the 
western parts of the island, is, generally speaking, mild, genial, 
and salubrious. Its surface, except in the northern and west- 
ern counties, is generally either level, or composed of gently 
rising hills and sloping valleys ; and its soil, particularly in the 
midland, eastern, and southern counties, is distinguished for iti 
fertility and high state of cultivation. In the north, in partica- 
lar, tliere are several barren tracts, and in some of the eastern 
counties there are extensive fens or marshes ; but, in general* 
England is a fertile, rich, and beautifully-wooded country. 

The counties most distinguished for aoriculturb are^ 
Kent, Essex, Sufiblk, Norfolk, Hampshire, Berkshire, Beck- 
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fbrdshire, Sanrey, Sussex, Hertfordshire, part of Lincolnshire, 
Durham, and Northumberland. 

The MINING and manufacturing districts are in the north 
and west of the island. The principal minesal productions 
are, coals, iron, copper, lead, tin, and salt. But coals are 
by far the most imx>ortant of the mineral treasures of England. 
In fact, the maniDfacturing and commercial wealth of Great 
Britain is principally due to her inexhaustible supply of coals.* 

Antiquities and Curiosities The antiquities of Eng- 
land may bo classed imder four heads, namely, the British oi 



* ** It is hardly poasible to OTomte the advantages Great Britain derires from 
her vast, and to all practicable purposes, inexhaustible supply of coala. In this 
climate, fuel ranks among the principal necessaries of life, and it is to onr coal 
mines that we owe abundant and cheap supplies of so indispensable an article. 
But this is not the only adrantage we derive from our coal mines ; they are th« 
prinoipal source of onr manufacturing and commercial prosperity. Since th« 
mvention of the steam-engine, ooal hiu become of the highest importance as a 
moving power ; and no nation, howorer farourably situated In other respects, 
not plentifully supplied with this mineral, need hope to rival those that are, 
in most branches of manufacturing industry. To wliat is the astonishing in- 
crease of Glasgow, Manchester, Birmingham, Leeds, Shefliold, dec, and the 
comparatively stationary and declining state of Canterbury, Winchester, Salia- 
bnry, and other towns in the south of England, to be ascribed? It cannot b« 
pretended, with any show of reason, that the inhabitants of the former are na- 
turally more ingenious, enterpriaing, or industrious, than those of the latter. 
The abundance and cheapness of coal in the north, and its scarcity and conse- 
quent high price in the south, is the real cause of this striking discrepancy. 
The citizens of Manchester, Glasgow, dco., are able, at a comparatively small 
expense, to put the most powerftil and most complicated machinery in motion, 
and to produce results quite beyond the roach of those who have not the samo 
command of coal, or as it has been happily defined — hoarded labour. Our coal 
mines have been sometimes called uie black indibs; and it is certain that 
tliey have conferred on us a thousand times more real advantage thui we derive 
from the conquest of the Mogul empire, or than we should have reaped from 
the dominion of Mexico and Peru.'* 

This extract is from Mr. M'Culloch's recent and excellent work on Oeo^ 
graphy, from which also we subjoin the following estimate of the produotioB 
and consumption of coala in Great Britain in 1839 : — 

Tons. 
Domestic consumption, and smaller manu&ctures, • • 18,000,000 
In the production of pig and bar-iron, • . • . • 6,000,000 

Cotton manufacture, , a 800,000 

Woollen, linen, silk ditto, 800,000 

Copper, smelting, brass manufiMtutas, ho^ • • • • 925,000 

Saltworks, , 350,000 

Lime works, • • • • • 600,000 

Railway carriages, steam boats, &o. • . • « • 1,300,000 

: 38,576,000 
Exports to Ireland, •••••••• 1,000,000 

Ditto to Colonies and faieigB fMH • » . . • 1,449,417 
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Cellic, the Raman, the Gothic, and the Daxvih, The mcMt 
remarkable of the British antiqaltiea ia SlaHekenge,' in WiLt- 
iliire, which is aupposed to liave been a. Dmidical temple; nai 
la Wulea, particuiurlj ■□ tlie isle of Augleaey. tharc are iiumT' 
otlu;r Druulical remaJm. The Rumaa antiquities consist M 
the remains of eacHmpmeata and fortiflcationa, mililary waja, 
BllarB, ioacriptioDs, urms, coins, &c. The principal Goihie 
antiquities conaiat of cuthediais, minsters, (as Weatminater 

and yorkniinster), and other archjlettural relies i aiiu tiia 

Daniih antiquities connst of the Tcmalns of lutha, i^culac 

camps, &o. 
The principal natural airiotitiea ore the Peak and the pttri- 

faclioHs ia Derbyshire; the lakct and scenery of Ciuubet- 

lunilj fie. 

SCOTLAND. 
fiooTLAND. whieh forms the northern pordon of the ieland of 
Great Britain, is bounded on the south by the Solway Frith, 
the Cheviot Hills, and the Rttor Twc(>d, which separate it 
from England ; on tho north by the Atlantic Ocean ; on the 
vest by the North Channel and Atlantic Ocean; and on the 
Bast hy the German (k«an> 

Its length iioia Cape Wrath to the Mull of Gallovray, la 
about SBO miles; and its breadth* from Buchan Ness to t^ 
most westerly po'nt in Boashire, is nearly 150 niiies. 

Its area is estimated at 26iOI6 square miles, exclusive of Ela 
iaUnds, which are supposed to contain about 4.000 mors ; and 
its poputatioH, according to the recent returns, amoiinta to 
2,870,784, or unwards cftwo millions and three qunrters, 

Scuthmd ia divided into tMrty-tliree counties or sMre^ 
which, wiQi their principal towns, are aa fbUow ; — 



Cuualia. Pnpdpal Totem, 

Orkney ftod ShiitlaDd, . Kirkvmit, Lomick. 

CnitlmeM, . . . ll'Ifk, Thuim 

SatbetlSDd, . . . Dumnch. 

Rm, .... DingwtU, Tojn, FortroM. 



tuna IhE^. AboDt MO of thing linio nlomi mil nmuil: 
* I' llH betwdcii H" 87' iLnd «»* Off nonli liHtudft 

t'BHli, mil Him; barton on Che C\jAc, l> i^] ta i°Un. 



LoriaoBtillf 
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Countiei, 
luvemesB, • . 

Nairn, • • • 

Elgin or Momy, • 

Banff, . • • 

Aberdeea, • • 



Kincardine or Meains, 



For&r or Angoi, • • 
Perfch. • • • • 
Fife, ...... 

Kinross, ' • • • 
Clackmannan, • • 
Stirling, • • • 
Dumbartoa or Lennox, • 
Argyll, .... 
Bate^ • • • • 



Principal Toums^ 

Inverness, Fort George, Fort Angiufcng. 

Port William. 
Num. 

El^n, Forres. 
Buiff, Collen. 
New Aberdeen, Old Aberdeen, Peterhead, 

Fraserbnr^. 
Stonehaven, Bervxe. 

NINB MIDDLE. 

Dundee, Forfar, Montrose, Brechin. 

Perth, Dunkeld,* Domblane. 

Cnpar, St. Andrew^s, Dunfermline, Kirk* 

aldy, Kinghom. 
Kinross. 

Clackmannan, Alloa. 
Stirling, Falkirk. 
Dumbarton. 
Inverary, Campbelton. 
Rothsay. 



THIRTEEN SOUTHESN. 



Haddington orEast-Lothian,Haddington, Dunbar. 

Edinburgh or Mid-Lothian, Edinburgh, Leith, Musselburgh, Dalkeith. 

Linlithgow orWest-Lothian,Linlithgow, Bo*ness,^ Queensferry. 



BerwicK or Mene, 
Roxburgh, . 
Selkirk, 
Peebles, • 

Renfrew, • 
Ayrshire, • 
Dumfries, • 
Kirkcudbrij^^ 
Wigton, • 



I Jijaa*ai w*.*fc\.y wi • ^^\# a*VDO| ^^«a^^a4.i9a«< 

Greenlaw, Dunse, Coldstream. 

Jedburgh, Kelso, Hawick, Melrose. 

Selkirk, Gralashiels. 

Peebles. 

Glaiu^ow, Lanark, Hamilton. 

Kenfrew, Paisley, Greenock. Port-Glasgow. 

Ayr, Kilmarnock, Irvine. 

Dmnfries, Annan, Moffat. 

Kirkcudbright, New Gblloway. 

Wigton, Stranraer, PortpatricK. 



IsLAin>8.^The Shetland Islands, the principal of which are 
Mainland and Yell ; the Orkney Isiands, the cluef of which are 
Mainland or Pomona, and H07. The Hebrides, or Western 
Isles, the principal of which are Lewis, North and South Uist, 
Isle of Skye, Bum, Mull, Jura, Isla, Stafifa, lona or Icolm- 
kill ; and in the Frith of Clyde, Arran and Bute. 

Capes. — ^Duncanshay Head, and Dunnet Head, in Caith- 
ness ; Cape Wrath, in Sutherland ; Tarbetness, in Cromarty; 



* Dunheldf originally a fort or strong plaoe of the anelent CiUedoniamsm 
From the C^ltie dun, a kUl ; also %Jbrt on a hill. Cknapare Dunbarion^ thai 
ta, theybrr or residenoe of the Briton*, 

^ Bo*me$i, by eoBtrootion from Borrtnottaunmem* 
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Kinnaird's • Head, in Aberdeenshire; Fifeness, in FiicBinre; 
St. Abb's Head, in Berwickshire; Burrow Head, and the Miill> 
of Galloway, in Wigtonshire ; the Mull of Canty re, • and Ard- 
namurchaji Point, in Argyllshire, &c. 

Friths, Lochs, &c. — The Friths of Fentland, Dornoch, 
Cromarty, and Murray, to the north of Scotland ; the firiths 
of Tay and Forth, to the east; the Frith of Clyde, to the 
west; and the Solway Frith, to the south. Wigton Baj, 
Glenluce Bay, and Loch Ryan; the Minch, between Skye» 
Lcms, and the mainland. Loch Linnhe, north-west of Argyll ; 
Sound of Mull, Sound of Jura, &c. 

Mountains.— ^Scotland, in the north and west, is rugged 
and mountainous. This part of the country is therefore named 
the Highlands ;^ and the southern and south-east parts of ife 
are called the Lowlands, 

The principal mountain ranges are, the Grampian H'Mat 
wliich extend from Argyll to Kincardine, dividing the High • 
lands from the Lowlands ; the liighest summits of which are* 
Ben Lawers, Schihallion, Ben Lomond, and Ben Ledi. The 
Cheviot Hills, between Roxburgh and Nortliumberland ; the 
Lammermoor^ Hills, between Haddington and Berwick^iire » 
and the Pentland Hills, in Edinburgh or Mid-Lothian. 

Hen Nevis,^ in the south of Liverness, was consideredt till 
lately, the highest mountain in Scotland; but Ben Mukdkih 
in tliu Cairngorm group, to the cast of the same shire, has beect 
I'ound to be about forty feet higher. 

UivKRs — ITie principal rivers flowing into the Gemum 
Ocean are, the Tweed, Forth, Tay, North and South Esk, the 
Dee, and the Don. 

Into the Sobvay Frith, the Annan, the Nith, and the Esk« 
In Dumfries-shire ; and the Dee, in Kirkcudbrightshire. 

Into the Frith of Clyde, the Clyde, the Ayr, and the Doon. 

Into the Atlcmtic, nordi of Scotland, the Spey, the Find- 
horn, and the Deveron. 

The Teviot, in Roxburgh, and tlieEttrick, in Selkirk, flow 
into the Tweed ; and the Earn or Erne into the Tay. 

Lakes — Lochs Lomond and Katrine, in the south of thft 

* MuU, from the Coltio fitoo/, means % bald or bare head land ; and Cantjffm 
ii from cean or ken, head, and tir {terra L.) land. Compare Kenmore, the gnat 
nead ; KinrotSt the head of a promontory or pemtuula ; Kenlit^ the EnglLA 
title of the Marquess of Hea^ort, (Baron KenU*,) Kumaird, that is the »^ 
or lofty head. 

b Tho Higlilands oonsist of the counties of Sutherland, Boss, InTeraeas, nad 
Argyll ; of the western part of Perthshire ; and of the mountainous parts ia 
Murray, Banff, and Aberdeen shires. 

* Latmnermoort that is, the moor that reaches fk la mer) to tie mm, 

< Ben Neris is 4,850 foot high; Caimgonn, 4,0fi0; Ben Lftwers^ 4,014; 
Bchihallion, 8.564 ; nen Lomond, 8.202 ; and Ben Ladi, 8,009. 
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Highlands, celebrated for their beautifUl and picturesque 
scenery. Loch Ness and XiOch Lochy, in Invemesshire, con- 
nected by the great Caledonian Canal, which runs in the 
direction of these lochs, from Fort William to Fort Augustus. 
Loch Tay, Loch Earn, and others in Perthshire ; Loch Awe» 
in Argyll ; Loch Leven, in Kinross, &c. 

Climate, Surface. — The climate of Scotland differs from 
that of England in being several degrees colder. The surface 
of the country, particularly in the north and west, is rugged, 
mountainous, and, with the exception of a few fertile valleys, 
ill adapted for agriculture. 

The middle parts of the country, particularly the valleys 
of the Grampians, afford good pasturage for sheep and black 
cattle, immense numbers of which are annually driven to be 
fattened in the rich pastures of England. 

Ill the Lowlands, or south-eastern parts of Scotland, agri- 
OULTURE is much advanced, and the soil is in general fertile. 
The grains chiefly cultivated are, oats, rye, and barley. 

Scotland is rich in minerals, particularly in coals, iron, 
lead, and copper; and its manufactures and commerce 
are extensive and flourishing. Its chief manufactures are 
cotton goods, linen, ironware, and glass. 

Principal Towns Edinburgh, near the Frith of Forth, 

is the metropolis of Scotland. It is a beautiful city, and hai» 
long been distinguished as the seat of science and literature 
It 1ms few manufactures : but it carries on an important trade 
tlirough Leith, its seaport, which is about two miles distant. 
Glasgow, on the Clyde, is the flrst city in Scotland for popula- 
tion,' manufactures, commerce, and wealth. Greenock is the 
principal seaport of Scotland. Paisley is noted for its exten - 
sive manufactures of cotton and fancy goods. Aberdeen, at 
the mouth of the Dee, is the principal town in the north of 
Scotland. Perth is a large, handsome, and flourishing town. 
Dundee, on the Frith of Tay, is a large and commodious sea- 
port, with an extensive, and flourishing trade. 

Scotland has five universities — Edinburgh, Glasgow, New 
Aberdeen, Old Aberdeen, and St. Andrews. 

Antiquities and Curiosities. — ^The antiquities are the 
remains of Druidic temples and altars; the remains of th^ 
great Roman wall which ran from the Frith of Clyde to the 
Frith of Forth ; vestiges of Boman roads, camps, &c. ; and 
Danish camps and raths. The principal natural curiosities 
are the basaltic columns and the cave of Fingal, in the island 
of Staffa; the Fall of Fyers, near Loch Ness, and the Falls oi 
the Clyde, near Lanark ; and the lakes, which are numerous 
and beautiful. 
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IRELAND. 

Ireland lies in the Atlantic Ocean to the west of Great 
Britaini from which it is separated by St. George's Channel 
on the south-east ; by the Irish Sea on the east ; and by the 
North Channel on the north-east. 

Its length from Fair Head in Antrim, to Mizen Head in 
Cork, is about 300 miles ; and its breadth from Howth Head 
in Dublin, to Slyne Head in Galway, is about 170 miles.* 

Its area is estimated at nearly 32,000^ square miles; and 
its population, according to the census in 1851, amoimts to 
6,515,794, or about six millions and a-half. (See note p. 182). 

Ireland is divided into four prorinces — Leinster in the east, 
Ulster in the north, Mututer in the south, and Connaugkt in 
the west. 

These proTinces are subdivided into thirty-two counties, 
which, with their principal towns, are as follow :~< 

LEINSIEA^ TWELVE COUNTIES. 

CotmHea. Principal Towns, 

Louth, • • • • Ihx)gheda, Dundalk, Ardee, Carlingford. 

Meath, • • • • Trim^ Navan, Kells. 

Westmea^ • • • Mulhngar, Athlone, Moate, Eilbeggan. 

Lon^ord^ • • « L(»igford; Granard^ Edgeworthstowxu 

Dublin, • • ; • . Dublin, Kingstown, Balbriggan. 

Kildare, •^ • • Athy, Kildare, Naas, Maynooth. 

King's County, ;« • TulLunore, Birr or Parsonstown, Banagber, 

Edenderrv, Philipstown. 

Queen's County, « • Maryborough, Portarlington, Mountmel- 

lick, Mountrath. 

Carlow, • • • . Carlow, Tullow, Leigblin. 

Wicklow, • • • Wicklow, Arklow, Bray, Enniakerry. 

Wexford, • • • Wexford, New Ross, Enniscoitliy. 

Kilkenny, • • • Kilkenny, Callan, Castlecomer. 

ULSTER, NINE COUNTIES. 

Donegal, • • £^yBhannon,« Letterkenny, Lifford. 

Londonderry, • • Londonderry, Colerains^ Newtownliixu^ 

vady, Kiliea. 
Antrim, • • • • Belfiist, lisbum, Ballyinena,CanlckferguB,^ 

Lame, Antrim. 

* Ireland liofl between 51* 2^ and 65* S3' nortb latitiid«; and between 
5* 20' and 10" 20^ west longitude. 

>• The estimate Is 31,874 square miles, of which 711 are water. 

* BaUythannon. — The term Bally or Bal u from the Irish or Celtic word 
hailtt a town or village ; also, a townland. Hence its frequent occurrence in th* 
names of places in Ireland ; as BaUymorCt that is, the great town ; Ballinm 
robe, the town on the Robe; BaUinahmeh, the town on the island i BaUynumy, 
the town on the bog ; Bailintra, the town on the ttrand, or Strandtown* 

^ Carraig or Craig means a rock ; also, a castle or town built on, or near a 
rock. Henoe Carriokfergos, the castle of Fergus, (bailt on a rock ;) Carrick^ 
oO'^Uur. Carrtidk-on-Shannon, dee* ^ 
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Counitea, 
Down, . 



• • 



Armagh, • 
Monaghan, 
Tyrone, . 
Fermanagh, . 
Cavan, . 



W^aterfopd, 
fipperary, 



Principal Towns, 

• Newry, Bownpatrick, Newtownards, Ban- 
gor, Banbridge, Efillsboroii£(fa, Donagh- 
adee, Dromore, Holywood. 

• Armagh, Lunnn, Portadown, Ghailemont 
. Monaghan, Glones, Carrickmacross. 
. Dungannon, Omagh, Strabane. 

• Enniskillen,* Lowtherstown. 
. Cavan, Cootehill, Belturbet, Eingscourt 

■lUNSTER, SIX COFNTTKS. 

, Waterford, Dungarvan, Lismore. 

• Clonroel, Cashel, Nenagh, Roscrea. Thuries 
Tipperary, Carrick-on-Suir. 

. EnniD, Rilrush, KilUloe> 

. Limerick, Rathkeale, Newcastle. 

• Cork; Bandon, Yo^ghal, Einsale, MaUow 
. Tralee,« Killamey, Dingle. 

GONNAUOHT, FIVE COUNTIES. 

. Boyle, Roscommon. 

. Carrick-on-Shannon, ManoThamiltos. 

• Sligo, Ballvmote. 
. Castlebar, l^llina, Westport, Killala. 
. Galway, Tuam, Loughrea, Ballinasloe. 

Islands Rathlin, north of Antrim; Tory Island and 

North Isles of Arran, west of Donegal; Achil Island, Clare 
Island, and Innisbofin, west of Mayo ; South Isles of Arran, 
in Gal way Bay ; Valentia Island, west of Kerry 4 Cai>e Cleat 
Island, south of Cork. 

Capes. — ^Fair Head and Bengore Head, north of ADtrim 
Malin Head, north of Donegjd ; Urns Head, in Maya; Slynt 
Head, in Galway ; Loop Head, in Clare ; M^zen Head, in 
Cork ; Cape Clear, in the Island of Cape Clear ; Camsore 
Point, in Wexford ; Wicklow Head ; and Ilowth Head. 

Bays, Loughs — Dublin Bay, Dundalk Bay, Carlingford 
Bay, Dundrum Bay, Strangford Lough, Carrickfcrgua Bay 
or Belfast Lough, Lough Foyle, Lough Swilly, Doneci^ Bay 
Sllgo Bay, Killala Bay, Broad Haven, Blacksod Bay, Clew Bay, 



Clare, 
Limerick, 
Cork, 
Kerry, , 

Roscommon, 
Leitrira, 
Sligo, . 
Mayo, • 
Galway, . 



* Ennit, from the Irish inis or inck, the root of which is the Latin huula, 
an island. Henoe Innismore, the ^eat island ; Jnnitbeg. the Uttte island ; 
Innishotoen, the island of Otoen ; V^nm^illen, InniBmagratkt 6co. 

*> Kilty a eeUf (eella, L.) ; a church, a chnrch-yard or uurying-plaoei. Hene* 
Kilkenny, that is, the chnrch of Kenny or St. Caniee ; Kilpatrttk, the ehord^ 
of Patrick i Kilbride, the church of 8t. Bride or Bridget ; Kitmore^ the 
great church ; Kildare, the church of the oak. But as kill (eoiUe, Oaelio) 
aim sif^itios a trood, perhaps Kildare moans the wood of oaka (cteredl). 
Prom the p*^coding root are derired Derry and Berg. 

* Tralee, ihat is, the strand (traigh) of the Leigh or Lee. Comparo TVft* 
^ore. th« great strand, &«. 
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Gal way Bay, Mouth of the Sfiannon, Tralee Bay, Dingle Bay, 
Kenmare River, Bantry Bay, Kiiisale Harbour, Cork Harbour, 
Dungarvan Bay, Waterford Harbour, Wexford Harbour. 

Mountains. — Compared with Scotland, and the north and 
west of England, Ireland may be said to be a level country. 
Its surface, however, is much diversified ; and even where it 
is quite flat, the prospect is generally bounded by hiHs or 
mountains in the distance. 

The principal mountains in Ireland are — Magillicuddy's 
Reeks • and Mangerton, in Kerry ; Croagh Patrick and Nephin, 
in Mayo ; the Mouxne Mountains, in Down ; tlie Wicklow 
Mountains, in Wicklow ;«> and the Devil's Bit and Slieve Bloom 
Mountains, in Tipperary, King and Queen's Counties. 

RiTERS ^The Shannon, one of the largest and most im- 
portant rivers in the United Kingdom, the Barrow, the Black- 
water, the Bann, the Suir, the Nore, the Liifey, the Boyne, 
the Slaney, the Derg, the Foyle, the Lee, the Bandon, th« 
Lagan, the Ovoca, &c. 

Lakes. — Lough Neagh, Lough Erne, Loughs Allen, Ree, 
and Derg, expansions of the Shannon ; Lough Corrib, in Gal- 
way; L^ugh Mask, in the south, and Lough Conn in tha 
west of Mayo ; and the Lakes of Killarney in Kerry, ccle^ 
brated for the picturesque beauty of their scenery. 

Climate, Soil The climate of Ireland is mild, genial, 

and salubrious ; but its great defect is excess of humidity, 
which arises from its insular position, and the prevalence of 
mesterly winds. The excellent pasturage and beautiful ver- 
dure « for which Ireland is so remarkable, are owing princi- 
pally to the moisture it receives from the vapours of the 
Atlantic. The soil is in general more fertile than that of 
England, but not so well cultivated. 

Agriculture. — Great improvements in agriculture have 
been made in Ireland within the last few years, and societief 
for the further improvement of it are extending over the 
eountry. 

Commerce Ireland possesses many natural advantages 

^r commerce. Its harbours are numerous and commodious, 
and its coasts are so indented on all sides, that there is 
scarcely any place in the country more than fifty miles from 
the sea. The principal exports of Ireland are cattle, corn, 
beef, butter, pigs, bacon, nides ; also linen, yarn, and flax ; 
copper and lead ore, &c. The principal manumcture is linen, 

* Cam TtuU in Magillioaddf'g Reeks, the highest mountain in Ireland 
baa an eleyation of 3,410 feet. 

^ LugnaguiUa, the highest of the Wicklow Mountains, is about 8,000 feet ; 
and Slieve Donard, the highest of the Moume Mountains^ is about 3^660 feet. 

* fieaoe the po«tioal name of Ireland, the Green or Eminald Ial«. 
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which is chiefly confined to the norths Dublin is distin- 
guished for its beautiful tabinets, and Limerick for its lace. 

Principal Towns — Dublin, the metropolis of Ireland, i9 
the second city in the British Isles in extent and ;populatioii. 
It is considered one of the most beautiful cities m Europe. 
The elegance of its buildings, the beauty of its bay, and the 
picturesque scenery of the surrounding country, are greatly 
and justly admired. 

Cork, the second city in Ireland, is distinguished for its 
fine harbour and extensive commerce. 

Belfast, the most flourishing, and the most literary town, 
in Ireland, is the next in importance. It is the chief seat of 
the linen manufacture, and its commerce is most extensive. 

Limerick, on the Sliannon, is usually considered the third 
city in Ireland, but Belfast exceeds it both in population and 
commerce. 

Waterford is next to Limerick in importance. 

Londonderry, Newry, Drogheda, and Galway, are important 
seaports ; and Kilkenny and Armagh the chiei inland cities of 
Ireland. 

Antiquities and Curiosities. — The principal antiquities 
are the round towers, Druidic altars, and the remains of Danish 
ratlis or circular intrenchments. The principal natural curi- 
osities are the Giant's Causeway in the northern extremity of 
the County of Antrim, the scenery of Wicklow, and the Lakes 
of Killamey. 



POPULATION OP THE BOROUGH TOWNS IN IRELAND. 






Population 


Panp«n 




Popiilaticm 


Paupen 
in the 




In 18SI, 


in th« 




in 1851, 


Name. 


•xdufliTe of 


Work- 


Name. 


esdusive of 


Worit- 




Paupen. 


house. 




Paupen, 


honat. 


Armagli, - - 


9,306 


478 


EnniflkilleB, - 


6,998 


869 


Athlono, - - 


6.218 


1,766 


Oalway,* - - 


20,686 


8,009 


BandoD, - - 


6,929 


1,632 


Kilkcnnf, - - 


16,808 


4,165 


Belfast, •» - - 


100,300 


1,803 


Kinsale, - - 


5,506 


934 


Carlow, - - 


9,121 


2,461 


Limerick,* - 


63,448 


4,487 


Carrickforgus, 


3,543 


— 


Lbbum, - - 


6,568 


3dS 


Cashel, - - 


4,798 


3,449 


Londonderry, 


19,888 


691 


Clonmol, - • 


15,518 


2,818 


Mallow, - - 


5,436 


811 


' Colcraine, - - 


6,920 


342 


NewRoflS, - 


7,070 


2,028 


Cork,* - - . 


85,745 


4,277 


Newry, - - - 


13,191 


883 


Downpatrick, 


4,098 


532 


Portarliiq:ton, 


2,728 


— > 


Drogheda,- • 


16,845 


68d 


Sligo, - - - 


11,104 


2,215 


Dubliru* - - 


352,613 


5,748 


Tralee, - - • 


9,937 


6,19» 


Dondalk, - • 


9,995 


988 


Waterford,* - 


23,339 


1,958 


Dungannon, - 


a.854 


414 


Wexford, - - 


12,471 


348 


Dangarran, • 


6,417 


923 


Youghal, - - 


7,410 


1,801 


Bnnii, • - • 


8,623 


3,542 









1 The towns marked with an asterisk xetiim two memben eaehi 
Bnblin, four, but two are for the Unirenity. All the other towns r«tam 
repre «M »tatiTe each. 
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HISTORICAL SKETCH OP 

GREAT BRITAIN AND IRELAND. 

England was originally peopled hy the ancient Celts, who, 
migrating from Asia in> the earliest ages of the world, gra- 
dually spread over the south and west of- Europe, and the 
adjoining islands^ 

At subsequent periods the eastern and southern coast was 
occupied- by the Belgce and other Gothic tribesi wlio also 
originally migrated from Asia, the cradle of the human race, 
and spread over the north and north-west of Europe. 

The Phoenicians traded with the inhabitants of Cornwall 
for tin* seyeral centuries before the Christian era ; but little 
was known of the country till the invasion of it by the 
Romans, under Julius Caesar. This event occurred in the 
fifty-fifth year before the Christian era. 

At this period its inhabitants had made little progress in- 
civilization. They had nothing deserving the name of city or 
town ; their dwellings were mere hovels ; and their clothing 
was the skins of animals. The parts of their bodies which 
were exposed they paijUed or stained with the juice of herbs, 
from which custom it is said they were call^ -Bn7ons, and 
the country Britannioi that is, the painted nation?* They were, 
however, a brave and warlike people ; and it was not without 
difficulty that the victorious legions of Caesar reduced them 
to submission. After the time of Caesar, Britain remained 
unmolested by the Romans for nearly a hundred years. In 
the year 43, after the Christian era, an expedition was 
despatched by the Emperor Claudius to complete the con- 
quest of the country, which was finally effected in about 
20 years after by the celebrated Roman general, Agricola. 

The Romans continued to keep possession of the country 
till about the year 430, at which period they were obliged to 
withdraw all their troops from the out provinces for the 
defence of Italy against the barbarous nations- of the north. 

Under the Romans the arts of peace were introduced into 
Britain, and the natives n4;>idly advanced in civilization ; but 
they entirely lost the martial spirit and love of freedom foi 
which their ancestors were so distinguished. Hence, on the 
departure of the Romans, the Britons became an easy prey to- 
their rude and rapacious neighbours, the Ficts and the Scots. 



*■ Henoe, the term Ctutiterid6a or Tin islands, which iraa aftenrarde re< 
etrioted to the ScUly Isles. 

^ The PicTB, aooording to some authors, derired their T^Kmn ttQiax.V2&A^«&K 
oiistom« vUoh is.iadeod oonunoa to. DU)8t \>ar\>axo\ia xoAaoim. 
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Having in vain besought the Romans to return, they solicited 
the Saxons, a warlike people of northern Germany, to fight 
their battles against the Plots and the Scots, offering them as 
a reward for their services the Isle of Thanet, which forms a 
part of the county of Kent.* 

The Saxons, under Hengist and Horsa, arrived in Britain 
in the year 449 ; and having repelled without difl3LCulty the 
Picts and Scots, they turned their arms against the Britons 
themselves, whom tliey dispossessed of the south-eastern part 
of the island. The success which attended the arms of the 
Saxons, and the favourable accounts of the beauty and ferti- 
lity of the country, attracted numerous bands of their country- 
men ; and with them a kindred tribe called Angles or Anglo- 
Saxons, who it is supposed occupied that part of Germany 
between the Elbe and the Eyder. It was from this tribe that 
the country was afterwards called England, that is, Angh 
land or land of the Angles. The Saxons, Jutes, and Angles, 
having destroyed, enslaved, or expelled the inhabitants, par 
ticularly of the south-eastern and eastern parts of the country 
established seven independent kingdoms since known by the 
name of the Saxon Heptarchy. 

The Britons that escaped from the slaughter or subjugatioq 
of the Saxons, took refuge either in Cornwall or Wales, o« 
passed over into Armorica, in France, where they settled in 
great numbers among a kindred people, and gave their name 
to the province of BretayM or Brittany. The Britons that 
settled in Wales maintained their independence till the time 
of Edward I. ; and their descendants are to this day called the 
Ancient Britons, 

Under the Saxons the customs and manners of the country 
were changed, as well ar its name ; and the language, which 
had been either Celtic oi Latin, gave way to the Anglo-Saxon, 
from which the modem English is principally derived. 

In the year 827 the several kingdoms of the Heptarchy 
were united into one, under the name of England, by Egbert 
king of Wessex or the West Saxons, Egbert was therefore 
the first king of England. 

About the year 866 the Danes invaded England, and took 
possession of the country north of the Humber; and in 1017 
they were in possession of the whole kingdom, under Canute 
the Great, king of Denmark and Norway. But during the 
reign of Alfred the Great, frt)m 871 to 90], the Danes were 
kept in check, and for a time expelled from the country. 

* The Isle of Thanet is separated from Kent bf a narrow ehasMl, Amned 
^ the liTer Stour. In U •■« the towns of Margate, B ams f ats^ and Mvenl 
nUages. 
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On the death of Hardicanute, the son of Canute, in 1042. 
the Saxon monarchj was restored in the person of Edward 
the Confessor. Upom this monarch's death, in 1006, Harold, 
brother of the queen, usurped the crown ; but in the same 
year he was defeated and slain at the battle of Hastings, by 
William Duke of Normandy, who claimed the kingdom under 
the w^ of Edward the Confessor. This event is known by 
the name of the Nobman Conquest ; and the Duke of Nor- 
mandy, who was crowned immediately after as king of Eng* 
land, is called William the Conqueror. Under the Normans 
great changes were made in the customs, laws, and language 
of England. 

The most important events in English history that have 
since taken place, are : — 1. The annexation of Ireland to Eng- 
land in the reign of Henry 11. in 1172. 2. The granting oi 
Magna Charta by John in the year 1215. 3. The invasions 
of France by Eidward III. and Henry V. 4. The wars be- 
tween the houses of York and Lancaster in the fifteenth cen« 
tury. 5. The union of the crowns of England and Scotland 
under James I. in 1603. 6. The great dvU war in the reign 
of Charles I. ; and the establishment of the commonwealth 
under Cromwell in 1649. 7. The Restoration imder Charles 
II. in 1660. 8. The Bevolution and abdication of James II. 
in 1688. 9. Tie legislative imion between England and Scot- 
land in 1707. 10. The accession of the house of Hanover in 
1714. 11. The American War. 1776—1784. 12. The war 
with revolutionary France, 1793 — 1815. 13. The legislative 
union between Great Britain and Ireland, 1800. 

SCOTLAND. 

Scotland, like England, was originally peopled by the 
ancient Celts. As in England, toO; &e primitive inhabitants 
were in process of time driven to the toe&tem or mountainous 
part of the country by Saxon and other Gothic tribes, who 
possessed themselves of the Lowlands or south-eastern part of 
the island. Hence the difference which still exists between 
the inhabitants of the Highlands end those of the Lowlands of 
Scotland. Hence, too, the Highland Scotch are called Gaels,*' 
just as those parts of England to which the ancient British 
retired were c^ed Woks and Comtra//. 



* The temu Qael, Oaul, JValet and uhM^ u in CmntoaU, are eridently 
different fomu of tite-uunent CelUo word, gait the meaning of whieh seema ta 
be tout or toetiward^ Thna, Gaml (the ancient name of France) is in tha 
west of Eorope ; Walei {GalUt in French) ia in the weat of England ; and 
Gael in the teett of Scotland. U&toe, alao, Gatwi^ (and GaUovrtkj), tht 
westmm divaetioa (m Norwajr ia the iMrlAem) ; Ponc^o^ ^eo. 
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The ancient name of Scotland was Caledonia. By tbe 
Komans, who invaded it under Agricola in the year 79, it 
was called Britaimia Barbara ; in the eighth century it was 
called the country of the Picts ;» and in the eleventh century 
it received its present name— Scotland, which had been pre- 
viously applied to Ireland. 

The Picts and Scots^ were united into one nation about the 
year 843, by Kenneth Mac Alpin. His successors were cliiefly 
employed in wars against the English and Danes. Duncan 
expelled the Danes from his dominions ; but, in 1038, he wae 
murdered by Macbeth, who was himself slain two years aftex 
by Macduflf. 

The most important events in the history of Scotland are 
the wars with the first three Edwards of England, in which 
Bruce and Wallace were so distinguished for their patriotism 
and heroic deeds. The life and times of the beautiful but 
unfortunate Queen of Scots, Mary Stuart, is an interesting- 
period in Scottish history ; and the accession of her son Jame» 
to the throne of England, was an event of the greatest im- 
portance to both nations. This occurred in 1603 ; and since 
that period the two kingdoms have been under one sovereign. 
In 1707 the Legislative Union between Great Britain and 
Scotland was effected ; and the two countries have since been 
called Great Britain. 

IRELAND. 

Ireland, like the sister kingdoms, England and Scotland^ 
was originally peopled by the ancient Celts ; and like them, 
too, its coasts, though in a less degree, were at subsequent 
periods taken possession of by Gothic tribes. Its ancient 
name was Ieme,« which means, according to some authorities, 
the sacred isle ; according to others, the western. It was called 
Juvemay Hibernian and Britannia Minor, by the Bomans ; and 
subsequently, Scotia or Scotland. In the eleventh century 
this term was transferred to Scotland, and Ireland resumed 
its ancient name. 

Ireland was probably visited by the Phoenicians in their 
voyages to England for tin ; but little is historically known of 
it for several centuries after the Christian era. 



* The similaritf which itill ezistfl between the Welsh and GaMe languffM 
prorea that thejr were originally- the same ; and it is well known thatttt 
Oaelio differs Tory little from iht Irish, from which oiroamstaaM tt is; 
quentljr called Erse^ that is, Irish, 

^ The Picts and Seats were of ScandinaTian origin. 

* leme. — Hence its modem name« Erin and {lemeUmt^ IltviiAifD. 
Jem^ Uie luuncs Jwtema tad Hftemia tin m&i h« eaiilf dsdssxL 
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In the fifth century, Christianity was introduced into Ire- 
land by St. Patrick, and it soon after became distinguished 
as the seat of learning, and so continued for several centuries. 
The country suffered much from the invasion of the Danes; 
and in 845 they were in possession of almost the whole king- 
dom. They were, however, soon after defeated and expelled. 
In the reign of Henry U. in 1172, Ireland was annexed to 
the English crown. 

In the reign of James I. several colonies from England and 
Scotland were introduced into Ireland ; and great improve- 
ments were made in the laws and in the administration of 
justice. 

In 1641 Ireland, as weU as England, was involved in a civil 
war which was terminated by Cromwell. 

In 1800 the Legislative Union between Ireland and Great 
Britain was effected ; and, in 1829, the Emancipation Bill was 
passed by the Legislature. 

In 1847 a great famine, caused by the almost entire failure 
of the potato crop. Since that distressing period Ireland has 
improved in every respect. To this desirable result many 
causes have contributed — such as emigration to the Colonies, 
the operation of the Incumbered Estates' Court, the extension 
of educaition, and the diminution of crimes and outrages. 

In 1849, Queen Victoria visited Ireland, to the great delight 
of all classes of Her Majesty's Irish subjects. 



SOVEREIGNS OF ENGLAND SINCE THE NORMAN CONQUEST, 



WITH THE TIMES AT WHICH THET BEGAN TO REIGN. 



WUliam I. 
WUlUm U. 
Henry I. 

Stephen 
Henry IL 
Kichiurd I. 
John 

Henry IIL 
Edward L 

Edward IL 
Edward IIL 
Kicbard 11. 
Henry IV. 

Henry V. 
Henry VI. 
Edward IV. 
Edward V. 
Richard IH. 
HeuyVH. 



1066^ 
1087 > 
llOOJ 

1135> 
1154 
1189 
1199J 

1216) 
1272 [ 

1307^ 
1326 
1377 
1399 

1413^ 
1422 
1461 1 
1483 f 
1483 
148$ J 



J 



11th 
century. 

12eh 
centory. 

13th 

century. 

14th 
century. 



15th 

century. 



Henry VIIL 
Edward VL 
Mary L 
Elizabeth . 

James I. 
Charles L 
Charles II. 
James IL 
WUham IIL 
MarylL 

Anne 
George I. 
George II. 
George III. 

George IV. 
William lY. 
VlCTOMA 



} 



1509^ 
1547 
1553 
1558J 



1603^ 
1625 
1649 1 
1685*" 

1688 



16th 
century. 



17th 
century. 



1702^ 
1714 1 
1727 f 
1760j 



IBtfa 
century. 



'S ^^- 
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FKANCB. 

BoTTND ARIES ^Froiice is bounded on the north by Belgium 

and the English Channel; on the west by the Bay of Biscaj*; 
on the south \>y the Pyrenees and the Mediterranean ; and on 
the east by Italy, Switzerland, and Germany. 

France lies between 42« 20', and 51"* 5' N. latitade; and betwMB 
4** 46' W., and S"* 16' £. lon^tude. Its length, from Dunkirk to the 
Pyrenees, is 600 miles ; and its breadth, frt>m the western eztrezmty ci 
Bretagne to Strasbourg, is 580 miles. Its extent is 203^736 sqom 
miles: and its population in 1840, was 84,136,677. 

Divisions France was formerly divided into 36 provinces, 

but at the Revolution it was subdivided into 86 departments,* 
most of which take their names from rivers and monntainB 
within their boundaries. 

Before the Revolution of 1789, it was divided into 35 provinces, 
namely, French Flanders, Artois, Picardy, Normandy, Isle m France, 
Champagne, Lorraine, Alsace, Bretagne, Maine, Anion, Toorainei 
Orleanais, Berri, Nivemois, Bourbonnais, Burgundy, Franche-Comt^ 
Poitou, Aunis, Saintonge, Angoumois^La Marche, Lmiousin, Auvergne, 
Lyonnais, Guienne, Grascony, Beam, Foix, Rousillon, lAnguedoc, IJMl* 
phine, Avignon, Provence. 

CuiEF Towns Paris,^ the metropolis, on the Seine; 

Lyons, at the junction of the Bhone and the Sadne ; Mar- 
Bcilles, on the Gulf of Lyons ; Bordeaux, on the Garonne ; 
lioucn, on the Seine ; Nantes, on the Loire ; Toulouse, on the 
Garonne; Lisle* or Lille, in French Flanders; Strasbourg, on 
the Rhine ; Orleans, on the Loire ; Toulon, on the Mediter- 
ranean ; Havre-de-Grace, at the mouth of the Some ; Brest, 
and Cherbourg, on the English Channel; with several other 
large and important towns.<> Also, Bastia and Ajaccio, in 
Corsica, the latter of which is distinguished as the birUi-place 
of Napoleon. 

Paris is the second city in Europe in sire, and, perhaps, the fini 
in splendour. For palaces, public buildings, promenaaes^ and places of 
amusement, it is unrivalled. It is also distinguished for the number 
and high character of its literary and scientific institutions. Lyons, tiis 

* The island of Cortiea forma one of the departmenti. " 

t> The present popoJation of Paris is 919,082, and if the garrison and tfacangen 
are included, about 1,000,000. Of Lyons, the population is about 170,000 ; of 
Marseilles, 150,000; of Bordeaux, 110,000; of Rouen, 95,000; o/ Naateib 
60,000 ; of Toulouse, 75,000 ; of Lisle, 70,000 ; of Strasbonrg, 60,000 ; of Toulo^ 
45,000; of Orleans, iO,000; of Hane, 80,000; of Bnak, 80,000; aadof C]k» 
bourg, 20,000. 

* Lisle, that is, the isle, firom haling been foxmarlj 'Moxxvaadiod, witk 
marshes. 

4 As Amiens^ Cacn^ Nismei, Vaney, Montpelier.nRheima, Bennea, Beaenso^ 
Toan, Boulogno, pimkirk, Ibc, irttli popiilaAbna ft<HB. iAfiM te U^QOO. 
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■eeond city in France, liai long been distibogoislied as the first silk manii- 
fikctminff citj of Europe. It still famishes more than half of all the 
silk goooB produced in France. ManeiUeSf ^rhich was considered an 
ancient city in the time of Julius Csesar,* is one of the most flourishing 
and most important cities in France. It is the great outlet for the pro- 
duce and manufactures of the southern proTinces; and the channel 
of communication between France and the northern coasts of Africa, 
and the Levant. It is also the best and most frequented port in the 
Mediterranean. Bordeatue is the next city in commercial importance ; 
and next, Havre-de-Grace, which may be regarded as the seaport of 
Paris. The other great commercial and manufacturing cities of France, 
are Nantes, Rouen, Lisle, and Toulouse. 

Stradwurg is celebrated for its cathedral, the spire of which is 466 
feet high,^ ; Orleans f^ for its great antiquity, and the exploits of Joan of 
Arc ; NimuSf for its Roman antiquities ; and Tours, as the place where 
Charles Martel defeated aud drove the Saracens from France (in 732). 

Brest and Tovhn are distinguished as the chief naval stations in 
France, the former on the Atlantic, and the latter on the Mediterranean. 
V Orient and Roche/ort are also naval stations. 

Amiens is noted for an important treaty between England and France 
in 1802 ; and Montpdier is much resorted to for the salubrity of its 
climate. 

Mountains ^The Pyrenees, Alps, Puy-de-ddme, Mont 

Jura, C6te d'Or, the Cevennes, and the Vosges. 

KiYERs. — The principal rivers are the Seine, the Loire, thQ 
Garonne, the Ehone, the Hhine, and the Meuse. 

These six rivers may be redded as the principal basins, into some' 
ine of which almost all the other rivers of France empty. 

Lakes ^The lakes, which are few and small, are princi- 
pally in Provence. 

Canals ^Languedoc,* Burgundy, and Orleans. 

Islands The principal islands are Corsica, Ushant, Belle* 

isle, Isles of Rhe, Oleron, and Hieres. 

Capes ^La Hogue, and Barfleur. 

* MarseiOes was fbnnded by the Pbocians 639 years before the Christian era. 
b That is, about 7 feet higher than St. Peter's in Rome, and about 5 feet 

higher than the great pyramid of Cheops. The olook of this cathedral is oele< 
brated for the extraordinary ingenuity of its mechanism. It shows the motions 
of the earth and planets, and tihe increase and decrease of the moon. The days 
of the month are pointed out by a statue ; the hours of the day are announced 
by a golden cook, and struck on the bell by a figure representing an angel, while 
another turns an hour-glass as soon as the clock has finished striking. The 
quarters are also struck, the first by a child with an apple, the second by a 
youth with an arrow, the third by a man with a tip-staff, and the fourth by an 
old man with a cane. 

* Orleans is named after the Emperor JtureUan, who founded, or rather 
rebuilt it. 

A The oanal of Langoedoo, whieh oonneots the Mediterranean with I^a K.^anv« 
tio, is 150 miles long. 60 feet broad, and feet dee^. lt\a vis* ^^^^ 
works of the reign of Louis XIV* 
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FORETGN Possessions. — ^In the West Indies, Martmique,^ Giiadft- 
loupe, Marie Galante, and the northern part of St. Martin ; in Sonlii 
America, Cayenne; in Africa, Algiers, Sen^[al, and the Isle of Gone; 
in the East Indies, Pondicherry and Chandemagore ; in tiia Indiaa 
Ocean, Bourhon ; and in the Pacific Ocean, the Marquesas, &e. 

Climate, ISoil, "Surface. — ^France enjoys one of the finest 
climates in EiLrpx>e ; its soil is generally fertile ; and its mtrfam 
is, for the most part, level, or slightly undulating. It abounds 
in vineyards ;• and in the south, it produces olives, figs, and 
oranges. 

The principal productions are wines,* brandy, grain, oil, 
and fruits; and its chief manufactures are silks, woolleni, 
porcelain, jewellery, plate-glass, cotton, and laces. Its cox 
MERCK is very extensive, but greatly inferior to that of the 
British empire. The minerals of France are of comdderaUe 
importance. See page 176. 

The established religion is Koman Catholic, but all others 
have full toleration ; and Protestant clergymen are supported 
by the state. 

The GOVERNMENT is a limited monarchy. See page 177. 
In POWER and political importance France ranks next to the 
British empire." 

In LiTERATDRE and saENCE France has long held a distingaished 
raak ; but till the present reign the education of the great body of the 
people -v^as almost entirely neglected. Since 1833, an oi^ganised ixA 
extensive system of popular education has been in operation nniiar thi 
control of the government. 

The French are a brave, lively, intelligent, and ingenious people ; and 
are noted for their politeness and attention to strans^ers. 

HISTORICAL SKETCH. 

France was originally peopled by the ancient CeHs^ whom tlK» Roman 
called Gauls. It was conquered by Julius Caesar about 60 yean B.a: 



* Its Tineyards cover about 5 millions of aeres ; and the woods and ibragti; 
.which supplj most of the fuel usod in France, oocnpy about I7| raillions el 
acres. 

^ The wines of Franco, particnlarly those of Burgundy, CShampagne, aad tke 
elaret of Bordeaux, are the most esteemed of any in Europe. 

'If the naral power of France were e^nal to its military, it wonld be iht 
most powerful country in the world, its standing army, in llie cenlth of 
Napoleon's power, amounted to 1,200,000 men ; and its fleet to 7S ahipe of iht 
lino, 67 frigates, and a large number of smaller vessels. The naval power of 
France was, however, almost annihilated by Britain. From the onmmcw'oeuMiiit 
of the RcTolutionarv war to the Peace of Paris in 1814, we took or destn|«d 97 
of their line-of-battle ships, 219 frigates, and large numbers of nnaller vensk 

The French army, in 1842, amounted to 344,000 men, and the BSry to 4S 
ships of the line, 47 fHgates, and several smaller Tessels. Both fin row, pastlM- 
JarJy the navy, have bMn increased since. The annual RSTBmm «>— i^tl IS 
Utottt £4&O0a.OQa. 
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■Ad it continued to form a part of the Roman empire till it was subdued 
by the Franks, under Clovis, who eav^it its ])resent name. Clovis was 
the first king of France, and under bim Christianity became the religion 
of the state. In the year 800, the celebrated Charlemagne or Charles 
the Great, was crowned Emperor of the West. His conquests extended 
over Spain, Germany, and the greater part of Italy. But soon after his 
death, the German empire was separated from France. In 912, the 
Normals or Northmen (from Norway), subdued, and settled in a part 
of France (Neustria), to which they gave its present name, NwrmaTidy. 
It was the descendsmts of the same people wno, in 1066, achieved the 
conquest of England, under William Duke of Normandy. 

In 987, Hugh Capet supplanted the reigning family, and became the 
founder odfthe third race of French kings. Among the succeeding events 
in French history may be mentioned the wars with Edward III. and 
Henry V . of England, whdch proved most disastrous to France. In the 
former wars, John, the French monarch, was made prisoner ; and the 
result of ^e latter was, that Henry was declared heir to the crown of 
France (in 1420), and on his death, his son, Henry VI., was proclaimed 
king of it. la a few years after, the French, headed by the celebrated 
Joan of Arc^ gained several battles over the English; who, though they 
were again victorious, were obliged soon after to retire from the country 
(in 14o0). In 1597, Henry I"VT, King of Navarre, the first of the house 
of Bourbon, ascended the throne of France. This great and good prince 
was assassinated in 1610. Louis XIV. began to reign in lb43, at the 
age of five years. During his long and prosperous reign, France made 
great advances in science and literature, and attained a high rank among 
the nations of Europe. In 1 789 the ancient government was overturned 
hj one of the most sanguinary revolutions on record. The king, Louis 
XYI., was beheaded in 1793, and a republic established, which was in 
its turn subverted, and General Bonaparte, a Corsican, became the 
supreme ruler of the nation, under the title of First Consul, in 1799, 
and in five years after (1804), he became Emperor. The events since 
that period are well known. 

RUSSIA, 

Boundaries. — ^Russia is bounded <m the north by the Arctic 
Ocean ; on the west by Sweden, the Baltic, Prussia, Poland, 
and Austria ; on the south by Turkey, the Black Sea, the Sea 
of Azov, and the Caucasian Mountains; and on the east by 
the Caspian Sea, the Ural River, and the Ural Mountains. « 

Russia ejctends from 44" to 70* N.L., and from 21* to 60" E.L. 
Its length, from the southern extremity of the Crimea to the Arctic 
Ocean, is 1,700 miles ; and its breadth from the Und Mountains to the 
Baltic 1,500 miles. Its arba^* or superficial extent is about 2 millioni 
of square miles ; uid its population in 1840 was 55,261,967. 



* 8ao sole cb the eastom boandariet of Europe, page 170. 

^ Tfaia ia Ibi estimated extent in Europe^ but, in additioiL to t)^ \X. <«sta^- 
rrtsea the -whole of norUiem Asia, and a laxKe poTtifm oi ^3bA xun^Cfek-'^^^ V*^ ^ 
North Amertoi^^oiaBehring's Straitsto the metidi»aot\4RPN« i*. ^»^M*- 
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RiisaiH occapies more than llie Ijulf of the whole conlioeEBl 
of Eurupe. It compriaes the grenter pari of the ancient king- 
iloni of Poland, FinlaQil, E]i3t Bothnia, part of Lapland, tho 
Crimea or TaaridB, Bessaraliio. and part of Moldnria. 

lIivisioNB. — Rusrin i« divided into about 60 pro*ince» or 



cnTernmcntB, ten of whiuh furnierly belonged 
Poland. 

Tha great diniiom of Rusii tie, Runia Prapei, Poliih Riiulu, PIb- 
Dd, and lApIaad, tod that uf tho Dan Cosaacft- ^^^m 

RuMJa Proper ii by far IIb moil pnpglouB. It include! Uie eonj^^H 
BDta of St. PutenbnW, Moicuw, Riga, ReTel, SraalnuJt, WUaa, Mf^^M 
iirfl, Novogolod, uniKvcnl othdn. ^^^H 

Poluh RuBtia compriflen alwut three-fmuthii of tba ancient kinffl^^H 
■ Poland. ^^M 

onllia of 
allribav | 

i 

aeofAcd 



of Poland. 

Lapland, ceded (o Russia in 1U09. 

The CiaBao inhabit the >ban9 of the Btaeh Sea, and the monllia of 
the riven Don, Uiat, and Dniwler. Thuj MO divided inline 



CatEF TowNB The ohief WwTia are PeterebarB, Mt 

Wga, (MeBBa, CroDatiult, Arcliangel. Rerel, Kherson, ] 
WarBaw and Cracow, in Poland ; anil Abo, in Finland. 

PETKEmauRO,* the capital, founded hv Peter the Great, it oD 
Bnert and moM coniinercial citiei ig Europe. It it divided li 
prta bj the Neva. Mmam' the aticient okpilal, i] the gnst empo- 
riam of the inland trade of the empire. Riaa haa a Bne haibDur, and 

lented porta in the Black SeL AnA- 
anfftl ia tba most northern port in blurope of any conuquenca, and was 
the prini^ipal one m Rusfia till Puteriburg was founded. It canin 
on a coTuiderabte trade during Che aummer, but its harbour is frosen 
during the ^oatei part of the jear. Kherson has declined iq ooim- 
quence of the preference given ta Udeiea. It vru here that the philan- 
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thropic Howud dkd. Crtrndadt, the prinehMl gtirfioa of the Rmdam 
«ftvy. ii on a Bmall island, 22 miles from Petersbui^, the passage to 
whien it eommands. It is stroiurlj fortified. SevaSopol is thenria* 
dpal naval station in the Black Sea. Aho, the o^ital of Finlanc^ has 
a eonsiderable trade, and is the seat of a university. 

Mountains ^The Ural Moantains, the Olonetz Mountains, 

and the Valdai Hills. 

Rivers ^The principal riyers are the Volga, the Don, the 

Dnieper, the Dniester, the N. Dwina, the S. Dwina, and Uit 

Memel or Niemen. 

. Lakes. — Ladoga, Onega, Ilinen, &c. 

Islands — In the Baltic, Aland, Dago, Oesel ; in the Arstlo 
Ocean, Nova Zemhla, Spitzbergen, &c. 

Gulfs, Bats, Straits, &c. — The gulfs of Bothnia, Fin- 
land, and Riga; Archangel Ba^, Onega Bay; Straits of Kaffli 
or Yenikale, and the Straits of Waygatz. 

Russia, from its yast extent, is subject to great diversity ol 
SOIL and climate; but, generally speaking, except in its 
Bouthcm provinces, which are exceedingly fertile, it is a cold 
and unproductive country. 

The surface is generally level, and a great portion of it, 
particularly towards the north, is covered with lakes, marshes, 
rorests, and barren plains, called steppes. 

The PEOPLE are rude and uneducated, but great efforts are 
now making to instruct and civilize them. The great majority 
of the feasants are stiU in a state of vassalage to the proprie- 
tors of the soil. 

The principal productions of Russia are timber, tar, pitch, 
talluw, corn, hemp, flax, iron, copper, furs. It also produces 
gold, platina, and precious stones. See page 175. 

Its manufactures are still in a backward state, but great 
efforts are making to improve those which they have, and to 
introduce others. 

The established religion is the Greek Church, but all 
others have fUU toleration. The government is an absolute 
monarchy. Peter the Great was the founder of this vast empire. 

historical sketch. 

Russia, anciently SarmaUa^ is supposed to derive its name from ^e 
Rouit a Slavonic tribe, of whom mention is made in the histories of 
the ninth centurv. It was successively occupied by the Scythians, 
Qotha, Vandals, Huns, and the other barbarians, who advanced upon, 
and ultimately overran the Roman empire. In 862, Ruric, a ScancB- 
navian, having united together the inaependent sta^ or tribes who 

* * * 'd 970 

intro- 



possessed the country, became the first monarch of Russia. In 
Vladamir embraced the religion of the Greek Church,* and ii 



* Thfouffh the iostnunentality of the Oteeka of CouitaAtVnni^^ 
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dneed it amone his subjects, who liad previonslj been Pagans. Abeol 
the year 1237, Batto, Khan of the Mongols, took possession of tiia 
empire, and for the space of more than two centuries and a half it re- 
mained in a state of subjection to him and his successors. But the 
independence of the empire was re-established hj Ivan Barilovitoh, 
who subdued Astrakan and other Tartar provinces. In 1696, Peter 
the Great, by the death of his brother Ivan, became sole monarcli of 
Russia. He assumed the title of Emperor of all the Russias ;» and it 
is to this great prince that the present power of Russia is principally 
due. Before his time the Russians were little better than barbanana. 
The extraordinary efforts which he made to introduce civilization amoiu 
them, and to increase and consolidate the power of the empire are weU 
known. 

POLAND. 

Boundaries Poland, before its dismemberment, was 

bounded on the north by the Baltic and Prussia ; on the west 
oy Germany ; on the south by Hungary and Turkey ; and on 
the east by Kussia. 

It extended from about 48» to 58» N.L. ; and from 15* to 33* RU 
Its length from east to west was about 700 miles ; and its breadth firom 
north to south, 600 miles. Its area was about 250,000 square miles, 
and its population nearly 15,000,000. 

Divisions Poland comprised three great proyinces of 

governments, which were subdivided into 32 palatinates. 
The three great provinces were Great Poland in the north- 
west, Lithuania in the north-east, and Little Poland in tlM 
south. 

Chief Towns — ^Warsaw, Cracow, Dantzic, Thorn, Elbing 
Iieopold or Lemberg, Grodno, &c. 

KivERs The Vistula, the Memel orNiemen, theDwina» &c. 

Mountains — The Krapack or Carpatliian Mountains, be- 
tween it and Hungary. 

Partition of Poland ^Russia obtained the proTincea of 

Courland, Samogitia, Lithuania, Masovia, Polesia, Volhynia, 
Ukraine, and Podolia. To Prussia fell Polachla, Polish Pnu- 
sia, and Great Poland ; and to Austria, Galicia. 

The present Kingdom of Poland consists principally' of the 
Grand Duchy of Warsaw, which was established by Napoleon 
in 1807. The sovereignty of it was assigned to Kussia by the 
Congress of Vienna in 1814. Its extent in square miles is 
about 50.000 ; and its population amounts to about 4^ millions, 
rhe capital is Warsaw. 

The small Republic of Cracow is under the protection of 
Russia, Austria, and Prussia Its area is 488 square miles; 

* ** All the Bnasiaj'* refen to the oonntriea called Bussla Proper, Bed 
gl», WbU» Bossia, and Black Busi&a. 
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and its population about 132,000, of which about 38,000 lire 
in Cracow, the capital.— See note, p. 178. 

AUSTRIA. 

Boundaries Austria is bounded on the north by Saxony, 

Prussia, and Poland ; on the west by Bavaria, Switzerland, 
and Piedmont ; on the south by Turkey, the Adriatic, and 
the Italian states ; and on the east by Bussia and Turkey. 

It extends from 44" to 51" N.L., and from 8* SC to 26" 30' E.L 
Its length from east to west is about 850 miles ; and its breadth from 
north to south, 480 miles. Its area is upwards of 250,000 square 
miles, and its POPULATION is nearly 37 millions.* 

Austria comprises the archduchy of Austria, the kingdom? 
of Bohemia and Hungary, the provinces of Galicia, Mora\ia, 
Transylvania, the Tyrol, Styria, Carinthia, Sclavonia, Croatia, 
and Dalmatia ; also the Mngdom of Lombardy, and the states 
of Venice, in the north of Italy 4See note, p. 178. 

It is the largest empire in Europe, except Russia, and i* 
comprises under it several nations, which differ in language 
laws, customs, and manners. 

DIVISIONS. 



Prorlnoas. 


Ohlflf Towns. 


Population in 183a. 

1 


S rLower Austria, . • • 


Vienna. 


826,350 


1 j Upper Aurtria, . 






Linz. 


23,310 


1 ^ Tyrol, .... 
O LStyria, 






Inspruok. 


10,730 






Oiati. 


39,770 




'Carinthia, • 






Klagenfurt. 


12,000 




Camiola, . . , 






Laybaoh. 


13.000 




Illyrian Coast, . 
Bohemia, . . , 






Trieste. 


44,530 


• 






Prague. 


103,918 


s 


MoraTia, and 






Brunn. 


86.700 


o ' 


Silesia, 






Troppau. 
LeniDerg. 


12.550 


1 


Oalioia, 






£4,960 


Dalmatian . 






Zara. 


6,461 




Hungary, inolvdinf , 






Pesth and Buda. 


104.600 




Slaronia and . 






Eflseok. 


12,000 




Croatia^ 






Agram. 


17.000 


Majjyars.* Tnuurylvania, 
J 1 Lombardf , and . 




Claoaenbnrg. 


14,500 


> 


Milan. 


160,900 


3 ] Venioeb .... 


Venice. 


97,150 



* Of the entire population of Austria, about 18.500,000 are Slaroniaaa } 
6,000.000 Oermana; 4,500,000 Magyars or Hnngariana; 4,400,000 Itolians; 
900,000 Wallaohiana ; 150,000 Armeniana, Alhaniana, dte. ; and 600,000 Jews. 

* The Magyars are the andent inhabitants of Hungury, but ^2kMr| w» ^osam 
fiinoipaUy oonfined to Transylrania. They m «t TasKtec oAii^ 
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Cbibp Towrs, — Jlemma, the oqntsl of the empire, hoUi a Ugh mk 
VBong the dties of Europe for aeieiiee, liten^nie, aad lefinemealb 
Proffue is the capital of Bohemia, and the Meood dtr in AmtriSb 
Pretb ur g is the ancioit, and ifw^a b the modem ei4ntal of Hanguy. 
Peaik and Bmda^ which are merelj sepaiaSed bj the Danahe, nay M 
regarded as forming one city. Lemberg or Leopold, is the eapitu of 
Galieia, in Aostrian Poland, and the centre oi its trade. TVieifa has a 
spaaoos harlioar, and an eztensiTe commerce ; and for a Imw period 
was the onlj port in the Austrian empire. Trewi is noted as tae plaaa 
idkere the last General Council was held. SalUfmrg, in Upper Austria^ 
u £unoas for its mdtworla^ from which it derives its name. 7*0^9, tm 
tiie Tbeiss, is fiunons for its wine ; and Krewmitx and Skewimiix for their 
gold and siWer mines. 

Venice has declined from her former power and opulence, hut is still 
a magnificent city. MUan^ the ancient capital of Lomfaardj, is a fatfga 
and magnilicent city, with numerous manufiKtures, and an ezteuBiPt 
trade. 

Mountains. — The Carpathian Mountains, between Hiiii> 
gary and Galicia ; the Sudetic Mountains, north of Bohonift ; 
and the Tyrolese Alps, north of Lombardy. 

KiYERs. — The Danube, with its tributaries, the Inn, thA 
Drare, and the Save, on its right bank ; and the Theiss, Ac 
on its left ; and in Italy, the Po, the Adige, Brenta, Ac. 

L\KES Cirknitz in Camiola, Platten See in Hunguj 

Ma^^iore, Como, and Garda, in Italy. 

The CLIMATE of Austria is, generally speaking, mild and 
salubrious ; and the soil, for the most part, fertile, but badly 
cultivated. Few countries can vie with it in the number and 
richness of its mines ; as the gold and silver of Hungary, the 
iron of Carinthia and Styria, the copper, iron, and lead, of 
Galicia, the quicksilver of Camiola. and the celebrated salt 
mines near Cracow.* 

A great part of the surface is mountiunous. particolarily 
in Styria, Carinthia, and Camiola ; but in Hungary and Au- 
trian Poland there are immense plains.^* 

Agriculture is in a backward state ; and commsbck, 
owing to the small extent of the sea coast, is neceesufly 
Umitod; and the manufactures are neither numeroua nor 
important. 

The prerailing, and established religion is Roman Catho- 
lic, but all others are tolerated. 

The military force of the empire is about 300,000, and eaa 
be greatly increased in the event of a war ; but the mataj. 
force is insignificant. 



• 8ae ante en the ariBsiais of Surape, pege 

* iff ftge 6Ak saA MiU» 
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The annual revenue is estimated at about £17,000,000 > 
and the public debt is about £60,000,000. 

llie manners of the Austrians diifer little from those of their 
German neighbours ; but in literature, asid general informa- 
tion, they are inferior to most of the German states. The 
Hungarians are a brave and high-spirited people, but indolent 
and prejudiced. 

HISTORICAL SKETCH. 

The Archduchy of Austria fonned a part of the Micient Pannoma^ 
the Vvrtdobona of the Romans being the modern Vienna. Noricum, 
and the country of the Quadi^ were the Roman names of the other parts 
of Austria. It was called Austria, that is, the eastern kingdom with 
reference to France, under CharlemagM, who was crowned, m the year 
BOO, Emperor of the West. Germany was ruled by French princes till 
91*2, when Conrad, Count of Franconia, was elected kinff. Otho th« 
Great conquered Bohemia and Itahr, and in 962 assumea the title of 
Emperor of Germany and King of Italy. In 1273, Rodolph. Count 
of Hapsburg, the founder of the house of Austria, was raised to the 
Imperial throne. In 1477, the Emperor Maximilian having married 
Majry, heiress of Charles Duke of Burgundy, the Netherlands became 
subject to tiie Austrian empire ; and by the marriage of his son, Philip, 
with Jane, daughter of Ferdinand and Isabella of Spain, in 1496, tu« 
erown of Spain became attached to 'the house of Austria. In 1516^ 
Charles V., grandson of Maximilian, succeeded to the throne of Spain, 
and in three years after to the Imperial crown. On his resignation, 
Spain and the Netherlands devolved to his son, Philip II. ; and Aub> 
tna, Bohemia, and Hunnry, to his brother, Ferdinand, who was shortly 
tfter elected Emperor of Germany. In 1740, the male branch of the 
house of Austria became extinct by the death of Charles VI., and the 
right of his daughter, Maria Theresi^ to the crown was disputed, in a 
war in which most of the powers of Europe were involved. This was 
terminated in 1748, in the Peace of Aix-la-Chapelle, wh«i the right of 
Maria Theresa was acknowledged, and ber husband was raised to the 
Imperial throne under the title of Fntncis L In 1806, Francis II. was 
obliged by Napoleon, who conquered the most of his dominions, to 
resign the title of Emperor of Germany, and to take in its stead that of 
Emperor of Austria. 

FRUSSIA. 

Bound ABiB8.--Pni8sia is bounded on the north by Hanorer 
and the Baltic ; on the west by France, Belgium, and Holland ; 
on the south by Austria and Saxony ; and on the east by Rus- 
sia and Poland. 

It extends from about 49* to 56* N.L., and from 6* to 28* E.L. Its 
neatest length is about 750 miles ; and its breadth varies from 80 to 
350 miles. Us area is about 108,000 sqoara milas; and its popula- 
tion in 1840 was 14,907,091. 

DiYX8zoMs.7.The rroidan monarch U dMd«i Vs^«^ ^^ssgox 
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provincciO which are subdirided into 25 regencies or fforeni* 
ments. Each regency takes its name firom the chief oi^ 
within its bounds. The proTinces are Prussia proper, PoBen, 
Brandenburg, Pomerania, Silesia, Prussian Saxony, West- 
phalia, and Khcnish Prussia. 

The sovereignty of Neufchatel, in SwitzerUmd, also belongs 
to Prussia. 



- ■ — 

ProviMti. 


CUsf Towns. 


Vopulatte la »» I 


EastPruBda, • 


Konigsbeig. 


68,000 


West PruMia, . 


Dantzie. 


66,257 


Posen, .... 


Posen. 


82,456 


BntDdenbiirg, . • . 


Berlin. 


290,7»7 


Pomennia, . 


StetUn. 


j si.ioe 


Sliesia, . • . . 


Brcslau. 


90.000 


PruflBian Sazonj, • 


Magdoboig. 


52,000 


Westphalia, . 


Munster. 


19.76S 


RheniHli Prussia^ 
1 


Gologa*, 


•7,000 



Chief Cities. — Berlin, on the Spree, the capital of Pnmiay and 
one of the moBt beautiful cities in Europe. Potadam, a few miles from 
Berlin, is noted for its royal palace. JJawtzio, Stettin, and Konifftlber^ 
are noted for their extensive commerce. HalU is famous for its unr- 
Tersity. FranJ^ort, on the Oder, has impcwrtant manufisctarei, and 
extensive commerce. Cologne is the principal seat of commerce on th* 
Rhine, and is celebrated for its cathedral. It is here that the funou 
Eau de Colog^ is made. Aue-la'Chapelle, 30 miles west from Cologn*, 
IS noted for two important treaties of peace concluded there, and alit 
for its hatha. Coblentx is situated at the confluence of the Rhine wittl 
the Moselle, and is the great depot for the Rhenish wines. Ihuaddaif^ 
% laige handsome town, at the confluence of the Dussel with the Rbinek 

The wta-wirU aro Dantzie, Konirsherg, Stettin, Memel, Elbing, 
Stralsund, Uolbenr, and Pillau, which may he r^jarded at the port ol 
Konigsberg, and Elbing. 

Rivers. — The principal rirers are the Bhine, the Elbe, and 
the Weser, flowing into the German Ocean ; and the YistolAt 
Oder, and Memel or Niemen, into the Baltic. 

Gulfs The Gulf of Dantzie, at the mouth of the Vistula; 

Frische-Haff, which is separated from the Gulf of Dantsio by 
a long narrow i>enin8ula ; Curische^Haff, an inlet of the same 
Kind, at the mouth of the Memel; and Gross-Haff, at tba 
mouth of the Oder. 

Islands Bugen, in the Baltic 

The SURFACE of the Prussian states is generally flat. Tlie 
mountain- tracts are the Harts in Saxony, and the Biesengebicga 
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on the south-west confines of Silesia. TChe soil in general is 
poor, particularly in Brandenburg and Pomerania, large por- 
tions of which consist of sandy steppes, and barren heaths. 
Rhenish Prussia and Silesia are the most fertile provinces. 

The CLIMATE in the western or Khenish provinces is mild; 
in the Baltic or northern, moist; and in the eastern^ or the 
parts near Hussia and the Carpatiiian Mountains, cold, 

Prussia is not rich in minerals,* but iron is abundant, and 
extensiyely worked in the Rhenish provinces, and Silesia. 
Coal is also abundant in the Rhenish provinces, Saxony, and 
part of Silesia. Copper also is found in considerable quanti- 
ties. Amber has long been known as a product of Prussia. It 
is found principally along the low tongue of land between the 
Curische-Haff and the sea. 

The COMMERCE of Prussia is considerable. The principal 
exports are corn, wool, timber, iron, flax, linen, and woollen 
cloths, Westphalia hams, &c. 

Education. — Prussia can boast of possessing the most com- 
plete and best organized system of national education existing 
in Europe. In fact, the whole people may be said to be edu' 
cated ; for if parents fail to send their children to the schools 
established by the state, they must satisfy the authorities that 
they are receiving a suitable education at home, or in private 
seminaries. In sedition to numerous Normal schools and aca 
demies, there are seven universities, namely, those of Berlin, 
Breslau, Halle, Bonn, Konigsberg, Munster, and Griefswald. 

Since the time of Frederick the Great, much attention has 
been devoted to military tactics ; and, in fact, it is to the 
great number, high discipline, and well-known bravery of her 
soldiers that the power of Prussia is principally due. At pre- 
sent the regular army amounts to 122,000, and the landwehr 
or militia to 430,000. Prussia has no naval force. 

The RELIGION is Protestantism, but all denominations of 
Christians have perfect toleration, and are equally eligible to 
places of trust and emolument. 

The Prussians being composed of different races, present a 
great variety in their characters and customs, but, in general, 
they are like their German neighbours. 

HISTORICAL SKETCH. 

Prussia is supposed to derive its name from the Pruzzi, a Slavonic 
tribe, who occupied the country after the Goths. The Pruzzi were, in 
1227, subdued by the Teutonic Knights, who, when the Crusades in 
Palestine failed, waged war against the Pagana in the north of Gennanj. 
In 1466, the Teutonic Knights were obliged to yield the sovereignty of 
Prussia to Poland, which continued to possess it tUl 1656, when Fre- 

•MiK^rak, 8eeipai«VI5« 
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ierick Wimun, usually called the Great Eleetor, compelled tlis Kiaf 
of Poland to declare fVuBBia an independent itato. Ia 1688, In «u 
succeeded bj his son, Frederick, who made himself King of Pruaab ia 
17U1, having put the crown upon his own head. His grandson, Pkv- 
derick the &reat, began to reign in 1740, who, bj the energr of his 
chuacter, and lus extraordinary talents, both as a statesman ana » «u- 
raised Prussia to the rank of one of the " five Great Powwi ol 



nor 



Sorope." 



SPAIN. 



Spala is bounded on the north by the Pyrenees and the 
Bay of Biscay ; on the west by Portugal and the Atbuitio ; 
and on the south and east by the Mediterranean. 

Its length from Cape Creux to the most western point of Ghdida il 
650 miles ; and its breadth from the Bay of Biscay to the Straits el 
Gibraltar 53U miles. Its extent in square miles is estmiated at 18*^370 ; 
and its population amounts to nearly 13 millions. 

Divisions. — It is divided into 14 great provinces, which an sn^ 
divided into 49 smaller provinces or governments, each of which ezespt 
four * takes its name from the chief town within its boundary. 

POUR NORTHEAM PROVINCES. 

Provinces. Chief Towtu. 



GbJicia, . 
Asturias, 
Biscay, . 
Navarre, 

Arraeon, 
Catalonia^ 
Valencia, 
Murcia» . 

Leon, 

Old Castile, 
New Castile, 
Estremaduray 

Granada, 



. Santiago, Corunna, Ferrol, Vigo. 

. Oviedo, 8antander, Gijon. 

. Bilboa, Vittoria, St. Siebastiaii. 

• Pampeluna, Tudela, Estella. 

POUR EASTERN PROVINCES. 

. Saragossa, Teruel, Jacca. 

. Barcelona, Tortosa, Tarragona. 

. Valencia, Alicant, Murviedro.^ 

. Murcia, Carthagena, Lorca. 

POUR MIDLAND PROVINCES. 

. Leon, Valladolid, Salamanca, Astorga. 
. Burgos, S^ovia, Avila. 
. Madrid, Toledo, Talavexa. 
Badajos, Merida. 

TWO SOUTUBRN PROVINCBSw 

. Granada, Malaga, Almeria. 

• Seville, Cadiz, Cordova, Xeres/ Gihialftar.' 



* Namdy, Navarre, 
aiaeieiit denominations, 
and St. Sebastian. 

k Mmnriedro is on the site of the ancient Sagumium, 

* Xerse.— Hence elcrty wine takes its aanM. 
*BeejmgeH». 



Biscay, Alsva, and Gaipuseoa, whidi 

Their chief towns aie PampclaB% Vittstia* fiUh«b 
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Oribv Towns. — Madrid is important only ai the eamtal of tin 
Spanish monarchy. It is situated on a plateaa about 2,000 feet above 
the level of the sea. Barcelona b the second city in Spain for popula- 
tion and the first in commerce, manufactures, ana ^realth. SevtlU ^ras 
formerly the capital of Spun, and is still a large and handsome city. 
Cadiz* is next m commercial importance to Barcelona ; and is the chief 
station of the Spanish navy. VcUertda is celebrated for its manufac- 
tures, and has a considerable trade, though it can scarcely be said to 
have a harbour. Granada was the capital of the Moorish kings, and 
contains the celebrated Alhambra. Carthagena is a flourishing port, 
and is said to have been built by Asdrubal, the Carthaginian general. 
Saragassa, the ancient CtBsarea Augusta, is fiEunous for its resist- 
ance to the French in 1808-9. Malaga is a large and important com- 
mercial town, with a capacious harbour. Corunna is noted for its safe 
and spacious harbour ; and is the chief packet station for England, &c. 
Ferrol is an important naval station. Its harbour is unrivalled in 
Europe for extend depth, and safety. Murcia, Cordova, Badaioz, and 
Toledo^ are among the most distinguished ancient cities. Salamanca 
has long been celebrated for its university. Gibraltar, one of the 
strongest fortresses in the world, has belonged to Britain since 1704. 

Islands The Balearic Islands, Majorca, Minorca, and 

lyiza ; and the Canary Islands. 

Palma in Majorca, and Port Mdhon in Minorca, are the principal 
towns in the Balearic Islands. Santa Oruz^ in Teneri£fe, is the capitai 
of tike Canary Islands. 

Mountains. — The Pyrenees, Santillanos or Mountains of 
Biscay and Asturias, the Mountains of Castile and Toledo, 
Sierra Morena, Sierra Nevada, and Montserrat. 

Rivers. — The Minho, Douro, Tagus, Guadiana, Guadal- 
quiver, flowing into the AtUaUie ; and the £bro, Xucar, and 
Segura, into the Mediterranean, 

Colonies. — ^Almost the only remains of the vast foreign 
possessions of Spain are Cuba and Porto Rico, in the West 
Indies ; and the majority of the Philippine Isles, in the Indian 
Archipelago. 

Next to Switzerland, Spain is the most moontainoos country in Europe. 
It is traversed from east to west by several rugged chains, aim its centi*, 
comprising a large portion of the two Castiles, consists of an extensive 

flateau or table land, nearly 2,000 feet above the level of the sea. 
t abounds in fertile and beautiful valleys and in grand and picturesque 
scenery. Its cumatb is, generally speaking, very hot, but dry and 
healthy. In the elevated regions it is cool and pleasant in summer, 
but very cold in winter. In the north, and about the sea-coast, it la 
mild and agreeable. The soil is in general very fertile, but badly 
cultivated. 
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Spftin wu known to the ancients by the nuMt of Hitpamm nd 
Iberia, It was also, from iu wettcm Btaskion, callid Htaptria. 

HISTORICAL SKETCH. 

Spain, it is supposed, was originally peopled by the Ibenawi ud 
other Asiatic tribes, traces of whose raes and language exist to thia day 
in the Basque Provinces, llie Phoenicians at a Tar early period erta- 
blished colonies in it as Gadet (Gadiz), and the Carthi^gimaM ndiM- 
onentlj took possession of a neat part of it. The Romans droTe ths 
Carthji^nians from it, and lutimately converted it into a proTinee ol 
their empire. 

Upon the breakinjr up of the Roman Empire it mi taken poaciBia 
of by the Vanuals, Suevi, and Alans ; and subsequently, by the Vin- 
ciitLs or ^yeiterH Goths (in 477), who erected it mto a verr poweifiil 
kingdom, which existed till the mvasiun a^ conquest of the coontiy 
bv the Saracens or Moors in 713. The Moon overran all Spun, emepl 
t&e northern provinces and mountainous districts, and their deseendanti 
kept possession of the best part of the country for nearly 800 yean. 
Thev were finallv conquered and driven from Spain by Ferdinand and 
Isabella (in UiA), 

PORTUGAL. 

PoRTCGAL is boun«led on the north and east Hj Spain, and 
on the west and south by the Atlantic. 

Length, from north to south, 350 miles ; breadth, from the Rock ol 
Lisbon to the borders of Spain, 140 miles. Extent in square miliBi 
about 30,000. Population about 3^ millions. 

Portur^ is divided into six proTinccs, whicli, nith theii 
principal towns, are as follows : — 

Provinces. Chief Tomu. 

£ntre Douro e Minho, . Oporto, Brsga, Viana. 

Tras-os-Montes, . . Braganza, Miranda, Villa ReaL 

Beira, . • • • Coimbra, Almeida, Castelbranoo. 

Estremadara, . • . Lisbon, Setuval or St Ubes, Saatareni, 

Cintn, Vimieiro. 

Alentejo, ... Evora, EN-as. 

Algarve, .... Faro, Tavira, Lagos. 

Capes. — Mondego, Boca or the Rock of Lisbon, St. Yin- 
cent, St. Mary. 

Mountains — Sierra dTstrella, inBeira and Estremadunu 

Rivers — Minho, Douro, Mondego, Tftgus, Giiadlana. 

Colonies. — The CSape Verde Islands, the Azores, the K^ 
deiras; and settlements in Angola, Bcnguela, and Mosun- 
bique, in Africa; also Goa, in the East Indies, and MaoiOb 
near Canton. 

The ancient name of Portugal was Lutiiania, but the boundaries am 
somewhat different Its present name is dej^ved frx>m an ancient town 
on the Douro, near the site of Oporto, called Coils, It impttos tbi 
JPvrt o! CaUc, or the wetiem port See note, v* 2^* 
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ITALY. 
Italy is bounded on the north by the Alps, which separate 
it from Switzerland and Austria ; on the west by !France and 
the Mediterranean ; on the south by the Mediterranean ; and 
on the east by the Adriatic. 

Length, from Cape Leuca to Mont Blanc^ about 700 miles; breadth, 
except in the northern portion of it^ not much above 100 miles. 

Italy comprehends nine soTcreign and independent states. 
In the souiht the Kingdom of Naples, which includes the 
Island of Sicily ; > in the middle^ the Ecclesiastical States, or 
territories of the Pope ; in the north-west. Piedmont, Savoy, 
and Genoa, which, with the Island of Sardinia, constitute the 
Kingdom of Sardinia ; and in the north-east, or between the 
Po and Ticino, the Gulf of Venice and the Alps, is Austrian 
Italy or the Lombardo- Venetian States. The Duchies of 
Tuscany, Lucca, Modena, and Parma, lie between the Sar- 
dinian and Ecclesiastical States. The small republic of San 
Marino is within the Ecclesiastical States; and the petty 
principality of Monaco is within the Sardinian. 

Kingdam of Naples, Chief Towns, 

Naples^ .... Naples, Barri, Reggie, Taranto, Salerno, 

Graeta, Brindisi. 

Sicily, .... Palermo, Messina, Catania, Girgenta, 

Trapani, Syracuse. 
Kingdom of Sardinia, 

Savoy, .... Chamberry. 

Piedmont, • . . Turin, Nice, Alessandria. 

Genoa, .... Genoa, Savona. 

Island of Sardinia, . . Cagliari, Sassari. 

Austrian Italy, 

Milan, .... Milan, Mantua, Cremona, Pavia, Lodi. 

Venice, .... Venice, Verona, Padua, Yicenza. 

States of the Church, . Rome, Bologna, Ferrara, Perugia, Ancona, 

Ravenna, Civita Vecchia, Tivoli, Loretto. 

Tuscany, • . • Florence, Leghorn, Pisa, SiemuL 

Lucca, .... Lucca. 

Modena, . • . Modena, Massa, Carrara, Reggie. 

Parma, .... Parma, Piacenza. 

Principality of Monaco, . Monaco. 

Republic of San Marino, St. Marino. 

Chief Towns. — Rome, once the capital of the world, is still a mag- 
nificent citT. Its splendid buildings and architectural ruins are every 
where celebrated. Naples surpasses every city in Europe for the beauty 
of its appearance and situation. Turin is a handsome citjr in ft fine 
situation, and is noted for its silk manufactures. Florence is a beanti- | 

fdl city, and distinguished as a seat of science and art ; and for its noble 1 

* Tbe Kingdcan of Naples is sometimes called (he KVxi^^oTJx oi H^ '^-v^ 
Sicilies 
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colleetiom of paintiiigB and stataei. (Tenoo, formerlj tiie eapitel of ft 
republic of tne nine name, it one of the motk eommereial poiti hk 
Italy. Let^cm is next to Genoa in eommereial impoxtanea. BoUgmm 
it the second ei^ in the Roman States and it CtnuNit for tta Miiimi. 
Aneona, in the tame states, has a eood murboor, and eonnderable tnna. 
Miian and Venicef in Aostrian italj, are lazge and magnifteent tatim. 
And there are many other large and noble dtiea in Italy ; •■ Padoft^ 
Verona, BCjuBtna, Mcdena, &c. 

Islands Besidet Sicily and Sardinia, already mentioiied« 

there are Malta, Corsica, Elba, and the Lipari Isles. 

The chief towns of Corsica are, Bastia, Ajaocio, and B<mifiido; aa4 
the capital of Malta it Valetta. 

GuL^s Venice, Genoa, Salerno, Taranto, &c. 

Straits. — Messina, Bonifacio, Otranto. 

Capes. — Passaro, Spartivento, Lcnca, Colonnc. 

MooNTAiNs Alps, Apennines, Vesuyias ; and. in Sici)/t 

Mount Etna. 

Rivers The Po, Adige, Tidno, Amo, Tiber, Voltumo. 

Lakes. — Magg^ore, Lugano, Garda, Como, &c. 

Italy is a moontainoos, but a rich, beautiful, and pictnresqne eooBtry. 
Its climate is delightful, and its sky clear and unclouded. The haatj 
Dowever, in many pUces is very oppressive in summer ; and the malarm 
•t that season renders laree tracts of it uninhabitable ; as tlM TniOHi 
Maremme, the Pontine Marshes, and the Campagna di Roma. TIm 
south of Italy is subject to the sirocco from Africa. See page 95. 

SWITZERLAND. 

Switzerland is bounded on the north by Gennanj ; west by 
France ; south by Italy ; and east by Austria. 

Its length, from Mount Jun. to the Tyrol, u about 200 miles ; and 
its breadth, from Como to the Rhine at Schaffhausen, is 130 milM 
Its area in square miles is about 15,0U0 : and its population amoonts to 
about 2,130,000. 

Switzerland consists of 22 can-pons, which are united Into 
one political body called the Swiss Confederation. 



Cantons, 
Basle or Bide, 

Argovia, . 
Zurich, 
Schaflfhausen, 
ThuKoria, 
St. ^ill, . , 
Appenzell, 
Unterfralden, . 
Uri, . 
Zug> . . 
Sehweitz, • 



Chief Twmt. 
Basle. 
Aarau. 
Zurich. 
Schaffhanten. 
Franenfeld. 
St. GalL 
Aj^enzelL 
Stantz. 
Altorl 
Zug. 
Sehweitz. 



Cantotu, 


C%t^7biMia 


Geneva, . 


(Geneva. 


Payt-de-Vandy 


Laoaanna. 


Neufchatel,» . 


NeofchatflL 


Friburg, • 


Fribnxg. 


Berne, . 


BSRHB. 


Soleure, . 


Soleora. 


Lucerne, . 


Lucerne. 


Glanu, . 


Glanu. 


VaUit, . . 


Sion. 


GMtons, . 


Coira. 


Ticino or Teisin 


, Lugano. 



* Xhe toTereignty o(Keat(ibakA^\aa«ftXo^?TMi&a 
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' Chief Towns. — Berne is the chief town of the laigest canton, and is 
OBuallv regarded as the capital of the whole. The diet sits there, 
and also at Lucerne and Zurich in rotation. Geneva is beautiful! j 
situated on the lake of the same name, and is celebrated for its literarr 
institutions uid the distinguished men it has produced. Basle or B&U 
and Zurich are two of the most commercial towns. Lausanne is an 
interesting town on the side of the .4^ps, about 1,000 feet above the 
level of the sea. Schqff'hausen is near the celebrated fedl of the Rhine, 
and is noted for its trade. 

Mountains — The Alps, the loftiest sammits of which on 
the Swiss side are Mount Rosa, Mount Cervin, Jungfrau, 
Schrekhom, Great St. Bernard, the Simplon, St. Gothard, 
Mount Jura. Mont Blanc is in the neighbourhood of Switzer- 
land (between Savoy and Piedmont). 

RiTERS. — The Rhine, Rhone,* Aar, Ticino, Inn, &c. 

Lakes — Geneva, Constance, Zurich, Lucerne, Neufchatel, 
Lugano, &c. 

Religion. — In eight of the cantons the Roman Catholic religion is 
established ; in seven, the Protestant ; and in the remaining seven, 
both these forms of religion exist together. 

Language. — The Swiss speak French, German, or Italian, as thej 
border on those several countries. 

Switzerland is the most elevated and the most mountainous countrv 
In Europe, and has long been celebrated for the diversity, beau^, and 
lublimily of its scenery. Its lofty mountains, covered with eternal 
mow, and its glaciers or seas of ice, contrast beautifully with its fertile 
valleySj its picturesque lakes, and its crystal streams. 

GEBMANY. 

Germany is bounded on the north by the German Ocean, 
Denmark, and the Baltic ; on the west by France, Belgium, 
and Holland ; on the south by Switzerland, and Italy ; and on 
the east by Prussia, Poland, and Hungry. 

It extends from about 45* to 55** N.L, and from about 6* to 20* 
E.L Its length, from east to west is 62K) miles ; and its breadth, tntm ^ 

north to soutn, 600 miles. Its area in square miles nearly 243,000. 
Population about 40 millions. 

Germany is divided into 36 distinct and independent states, 
which are united imder the name of the Germanic Confedera- 
tion. » Austria is the principal state, and Prussia is the second ; 
and the next in importance are, Bavaria, Wurtemberg, Ban- i 

over, Saxony, and the Grand Duchy of Baden. 1 

* The Murees of the Rhine and the Rhone are bnt five miles apart. The fbnnet 
fises near Mount St. Oothard, and flows through Lake Constanee ; the latter 
has its MUToe at the foot of Mont Furea, and flews throogh the Lake of Oeneva. 

^ The object and obligations of the Gennanio Confederation are to maintain, 
internally and externally the independenoe and inte(s;n>^^ ^ «MSa. <A 'Q&» 
Oermaa States. 
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The meetings of the diet are held at Frankfort on the ^Majne, 
the capital of the Confederation. 

The German dominions of Austria and Prussia are described 
under their respective heads. The following states are the 
next in importance. 

SUUe8, . Chief Towns, 

Kingdom of Bavaria, • Munich, Au^burg, Nuremburg, Ratiaboa, 

Passau, Spires. 
Kingdom of Wortembeig, Stutoard, Uhn, Hailbron, Hall. 
Kingdom of Hanover, . Hanoveb, Hildsheim, Gottinsen, Lunen* 

burg, Ognabur^, Emden, Zell. 
Kingdom of Saxony, . Dresden, Leipsic, Freyburg, Chemnitz. 
Grand JDuchy of Baden, . CarLsrohe, Manheim, Heidelberg. 
Electorate of Hesse-Casael, Cassel, Hanau. 
G. D. of Hesse-Darmstadt, Darmstadt, Mentz, Worms. 
Grand Duchy of Mecklen-? g^^^^^ ^tU^Y. 

burg-Schwenn, y * 

G. Duchy of Oldenburg, Oldenburg. 
Duchy of Nassau, . . Wisbaden, Nassan. 
Duchy of Brunswick, . Brunswick, Wolfenbuttel. 
G. Duchy of Saxe- Weimar, Weimar, Jena. I 

D. of Saxe-Coburg-Gotha, Coburg, Gotha. 

The united areas of the remaining German States amount 
to about 10,000 square miles, and their population to about a 
million and a half. 

The most of the Minor (German States resemble our counties ir 
extent, population, and resources. They may be described as lying 
generally about the Mayne and the upper part of the Weser. They 
axe confined on the north by Hanover, on the south by iiavaria and 
Baden, on the west by Bhine Prussia, and on the east by Prussia and 
Saxony. Mecklenburg-Schwerin lies on the Baltic, to the east of 
Holstein ; and Mecklenburg-Strelitz to the south-east of Schwerin . 
Oldenburg lies to the west of the mouth of the Weser, within the 
kingdom of filanover. 

Of the firee cities, Lubeck, Hambui^, and Bremen, are frequently 
called Hanse Towns, from a Teutonic word siniifying a league. This 
league was formed in the thirteenth century by the cliief commercial 
cities in Germany, in order to defend their property against the rapacit} 
of the feudal lords; to clear the seas from pirates, uid the highways 
firom robbers. ^ They were yery powerfiiL liubeck was the capital of 
the Confederation. 

Chief Cities. — In ad^tion to the chief cities in Austrian and 
Piussian Germanj maj be mentioned Municih, the capital of Bavaria, 
a large and beautiful city. It contains splendid galleries of paintings 
and sculpture, and is distinguished for its literary institutions. IDresden^ 
the capital of Saxony, is a beautifid ci^, and the seat of the arts^ in the 
north of Germany. It has extensive and elegant manufactures^ espe- 
cially of porcelain ; and is distinguished for its royal l\\>twrj^ TDs^awQx&^ 
and gallery of pictores. Stutgard and Ha»wos/r isa Sxa^i^axiX> ^x^ ^& 
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the eapitali of tbeir respcctiTe kingdomi. Carbmie, the capital off 
Baden, \b beautifully situated. It ia built in the form oi an oatapnad 
fan, or rather wheel, round the dncal palace, firam which tha atredi 
issue, like the radii of a circle. 

There are many other important and distineuiBhed cities in Ger- 
many ; as Lekttie, celebrated for its fairs,* its nniTersitj, and the drfeat 
of Napoleon by the Allies in 1813; Augsburg, where the Protestant 
Confession of Faith was presented to Charles V. ; l/lrn, formerly one 
of the imperial cities of Germany; Heidelberg, famous for itsneak 
tun, which holds 600 hogsheads ; Weitnar, distinguished for its Urauj 
and literary establishments * Gottingen, in Hanover, celebrated for ito 
university ; Gotha, a beautiful city on the declivity of a hill, which if 
crowned by the palace of Friedenstein. It contains fine libraries 
museums, and galleries of paintings ; Coburg^ a lar|[e and distinguished 
town ; Nuremberg, a large and populous city ; JiatigboHj an ancieal 
and wealthy city, — ^with several others. 

Mountains The Alps between Tyrol and Bavaria, the 

Hartz Mountains, Erzgebirgc, Biesengebirge, Black Forest 
Mountains, &c. 

UiTERs The Danube, Hhine, Elbe, Oder, Weser, Ems, 

Mayne, Neckcr, Iser, Inn, &c. 

Lakes. — ^Boden See or Lake Constance, Schwerin, &c. 

Grcrmany may be divided into Northern, Middle, and 
Southern. In Northern Germany, particularly near the 
Baltic, the country is flat, and abounds in shallow lakes, 
marshes, and plains of sand. The soil is not generally very 
productive, and the clisiate is cold and moist. 

Middle Germany is traversed by mountains of moderate 
height, which are rich in minerals. The soil, is in general 
very productive; and the climate is so mild that the wine 
grape is cultivated in the valleys. 

Southern Germany, south of the Mayne, is an elevated, 
hilly country, abounding in fertile and beautiful valleys. 
The principal productions are com, wine, and minerals. 
The climate, except in the valleys, is not so mild as in Middle 
Germany. 

DENMARK. 

Denmark is bounded on the north by the Skager Back ; on 
the west by the German Ocean ; on the south by Germany ; 
and on the east by the Cattegat, the Sound, and the Baltic 

Its length, from the Skaw to the Elbe, is 300 miles ; and its breaddi» 



* It has three fiurs in the year, irhloh last % fortnight each. They an 
attended by merchants from almost eferj country In Europe, and even from 
Asia ; and at the Easter fair, by nearly 600 booksellers. It is the great 
porium of the book trade in GermaDT* 
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from Copenhagen to the German Ocean, ii abont 180 miles. Its area 
in square miles is about 22,000: and its population, in 1840, mm 
2,135,730. 

Denmark is partly a continental, and partly an insular 
Kingdom. Its continental territory consists of the peninsula 
of Jutland, and the Duchies of Sleswlck, Holstein, and Lauen- 
burg ; and its principal islands are Zealand and Funen at the 
entrance of the Baltic. Holstein and Lauenburg form a par 
of the Germanic Confederation. 

Divisions. Chief Towns. 

Jutland Proper, or North 

Jutland, . . . Aalborg, Aarhuus, Yiborg. 
Sleswick^ or South Jutland, Sleswick, Flensborg. 

Holstein, . . . Kiel, Altona, Gluckstadt, Rendsburg. 

L^uenbeig, . . . Lauenburg, Ratzeburg. 

Island of Zealand, . . Copenhagen, Elsinore. 

Island of Funen, . . Odensee, Nyborg. 

Chief Towns. — Copenhagen, the capital, and residence of the king, 
is situated on a fine harbour on the east coast of the island of Zealand. 
AUana, on the Elbe, ranks next in population and commerce. Kiel, 
the capital of Holstein, is celebrated for its university. At Elsinore^ 
all ships passing through the Sound, are obliged to pay toll to the king 
of Denmark. 

Islands The other islands are Langland, Falster, Laa- 

land, &c., in the Baltic ; and the Faroe Isles, and Iceland in 
the Atlantic. 

Straits The Sound, the Great Belt, and the Little Belt. 

Rivers. — The Elbe, which forms the southern boundary of 
Denmark; and the Eyder, which separates Holstein from 
Sleswick, and by means of the canal of Kiel connects the 
Baltic with the German Ocean. 

Cafes. — The Skaw, in the north of Jutland. 

Foreign Possessions — Iceland and the Faroe Isles, in the 
Atlantic; the Islands of St. Thomas, Santa Cruz, and St 
John, in the West Indies, &c. ; Greenland in the Arctic Ocean ; 
and several forts and settlements on the coast of Guinea, in 
Africa. 

Continental Denmark, and particularly Jutland, forms a Ion? con- 
tinued plain, with few elevations, or rising grounds. The small river 
Eyder is the only one of importance ; but rivulets, brooks, and small 
lakes, are numerous. The climate is moist, but temperate, and gene- 
rally healthy. The soil is in general fertile, and well adapted to 
pasturage ; but in the north of Jutland there are larger barren tracts 
novered with heath and sand. 
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HOLLAND, 

Hollands is bounded on the north and west hj the GemuBl 
Ocean ; on the south by Belgium ; and on the east by mMwiiA 
PruHsia and Ilanoyer. 

Its leiii^h from north to south is 160 miles; and its breadth from «Mt 
to west, rili miles. Extent in square miles (including the Dutch paiu 
tion of Luxemburg and Limburg) 13,60U. Popuatioii in lo41, 
3,0m, .106. 

Tlie kingdom of Holland is divided into 1 1 prorinces : 

Province*, Chwf TotcnM. 

ffonb Bral)ant, . . Bois-le-Duc, Breda, Bergen>op-Zooili. 
Guelderland, . . Aniheim, Nimeinien, Zutpben. 

North Holland, . . Amstkrdam, L^yden, Haarleni, Alknaari 

Iloom, Helder. 
South Holland, . . The Hague, Rotterdam, Delft, Dordrscfal 

or Dort, Helvoetsluys, BrieL 
Zealand, • . . Middlebuit;, Flushing, Gampvera. 

Utrecht, . . . Utrecht, Amersfort. 

Prieslaud, • • . Leeuwarden. 
Overyssel, . . • Zwoll, Deventer. 
Gkoningea, . . . Groningen. 
Drenthe (Drent), . . Assen. 
Q. Duchy of Luxemburg,^ Luxemburg, Maestricht. 

CiiiKF Towns. — Amsterdam^ the capital, on the Amstel, is out ol 
the most commercial cities in Europe. The site of the city is marslnrf 
and the houses are built on piles or jmhers, driven deep into the eutn. 
Rotterdam is next to Amsterdam in population and eommeree. Thess 
cities are intersected in all din*otions by canals. The Hague is a beau- 
tiful city, and the seat of government. Leyden \b celebrated for its aai- 
versity ; and Ctrecki is memorable for its treaties.* Brui or Britttex 
is a handsome and strongly fortified town. The capture of the Briel is 
famous in Dutch history. 

Islands Walcheren, South Bereland, North Bereland, 

Schowen, Tholen, &c., which form the proTince of ZeaUmd: 
and the Texcl, Vlieland, Scheliing, Ameland, 4o., at the 
entrance of the Zuydcr Zee.<^ 

* HoUandy called also the Netherlands. See note, page 65. 

^ The (Jrand Durhy of Luxemburg is the German territory of Holland. Il 
OonsiHtii partly ot Luxemburg, AUd partly of Limburg. It is detached from the 
Other Dutch posseMions, and is ■urroundtHl by Pruwia, Belgium, and Fiaaee. 
The wKHtem part of Limburg belongs to Holland, and is oonneoted with it oa 
Che wiuth-esHt. 

* Od«> Id 1fi79, nnftlng the Seven United Prorlnoee agidnst the SpaniaardBi 
and anothor m 17)S> tfrroinating the wan of Um* Spanish suoeeasiOB. 

* The Zuyder Zee wna formerly a large inlaod lake (the Fleve of tlio war 
•lento), through which the Rhine passed on its way to the oeean, b«tweea the 
laUndi of Vlieland and Ter Scheliing ; hoi, in tlie eoarse of time, Ike ssa 



great inroads on the land, and at length totally sabmerged ail tlut part of tte 
try whieh joined the proTinoe of Hoilaad te thoae of Q— Merland aai 
I 
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Seas and Bays — Zujder Zee, Haarlem Mer, Lauwer Z(;e, 
and Dollart Bay. 

KivERs — The Rhine, with its branches, the Waal, Yssel, 
and Leck;» the Meuse or Maese, the Scheldt or Escaut, &c. 

Foreign Possessions — In the West Indies, Cura^oa, 
Buen Ayrc, St. Eustatius, and part of St. Martm ; in the 
East Indies, Java, and the Moluccas or Spice Islands ; in 
South America, Surinam ; and in Africa, El Mina, and several 
small forts on the coast of Guinea. 

Holland f as its name implies, is a low flat country. In fact, tbo 
greater portion of it is below the level of the sea, from which it is only 
preserved by enormous dykes or embankments.*> Viewed from an emi« 
nence, it presents the appearance of a vast plain, intersected by innu- 
merable canals, which not only drain the country, but render it navi- 
gable in all directions. The tame monotony of the prospect is however 
relieved by the rich and verdant appearance of the country, interspersed 
with comfortable &rm-house8, neat cottages, and elegant villas. The 
scene, too, is enlivened by the number of boats and ships which seem to 
be sailing through the country, amid trees and villages. 

The CLIMATE in the south is mild, but in the north mmst and foggy 
and in u' inter very cold. At this season the canals are generally Atotoq 
over, but they are still used as modes of travelling. The people skate 
along them with surprising rapidity, and it is quite usual to see country 
^rls proceeding to market in this way with oaskets of eggs or other 
articles on their heads. 

The Dutch are as remarkable for their enterprise abroad as they are 
for industry and perseverance at home. Their commerce eztends to 
all parts of the world; and their manufactures are extensive and 
valuable. The fine linens of the Bouth^ and the earthenware of tlie 
north have long been celebrated. 

historical sketch. 
In the time of the Ramans Holland was inhabited chiefly by the 
Batavit and Frisii. After the &U of the Roman Ehnpire it wa» smsed 
by the Goths and other northern hordes, who divided it into several 
petty states. It was conquered by Chaiies Martel in the eighth cea* 
tury, and subsequently formed a- part of the dominions of Charlemagne. 

* The Rhine, on its entrance into Holland, throws olBf two bnnchefl, the 
H'^aaL, which anites with the Maeee, and the Yuel^ which falls into the Zuyder 
Zee. The Rhine fiuther divides itself into the L«dk, Ao., and at length finda 
its way into the sea near Lejden, after having been nearly lost in the sands. 
The Scheldt reoeivee the Lys at Ohent ; and the Maese the Sambre, at Namnr. 
No country in Europe, in proportion to its extent, has so many rivers as HoUnadL 
k The dykes are generally 30 feet high, and 70 feet broad at the bottoas. 
Th«y are made of cUy, fenced on the land side with wood and stono, and next 
the sea with mats of rashes or flags, or with sea- weed, which is found to be the 
best protection against the waves. There are men whose constant hosiness.li 
to keep them in thorough repair. But, notwithstanding every preeautioB, iht 
sea sometimes brttoks in and inundates the nefghbourhood. In lft68, -aome 
of the islands of Zealand, a great part of the ooast of Holland, and alniMiL 
•11 Prieslaad, were laid under water. In this tnundajUbsn. 1"% y^^^iieflk 
destiOTed, and more than 20.000 persona drowiMl. 
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Prom the tenth to the Ibarteenth centmy the Nethwlmdi wm divided 
into many petty sovereignties, under the dukes of Bnbaat, the eoonli 
of Holland and Flanders, &c. In 1383, by marriages and otherwiM^ 
the whole became subject to the dukes of Burgundy; and labaeqiMBtiy 
to the house of Austria ; and thence it passed into the Dossesnon of 
Spain. In 157P, seven of the provinces threw off the yoke of i^pain, 
and formed themselves into the '* Republie of Holland, or the omm 
Un;««i Provinces,** under a supreme magistrate, called the SUtdAoiitr 
or Defender of the State. The seven united provinces were HoUaad, 
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BELGIUM. 

Belgium is bounded on the north by Holland ; on the west 
by the German Ocean ; on the south by France ; and on ihe 
east by Rhenish Prussia. 

Its length, from east to west, is about 150 miles ; and its Inreadth, 
from nortn to south, is aboat 120 miles. Extent in square mUei^ 
1 3,214. Population a]>out 4 millions. 

Belgium consists of the southern provinces of the late king- 
dom of the Netherlands, with a portion of the Duchies of 
Limburg and Luxemburg. 

Provinces. Chief Town». 

South Brabant, . . Brctssels, Louvain, Tirlemont 

Antwern, . . . Antwerp, Mechlin or Malines. 

West Flanders, , , Bruges, Ostend. Courtray, Yprea. 

East Flanders, . . Ghent, Alost, Oudenarde, D^idermonde. 

Hainault, • . . Mons, Toumay. 

Liege, . • • • Liege, Verviers, Spa. 

Namor, • • . Namur, Charleroi. 

Belgian Limbuig, . . Hasselt, St. Tron, Tongres. 

Belgian Luxemburg, . Arlon, Bastogne. 

Chief Towns. — Brussels, the capital, is one of the most beantifid 
cities in Europe. It is famous for its manufactures, particularly of laee 
and carpets, jinttverp is the most commercial phice in Belgium, and 
was formerly the first city in Europe for commerce. Ghent nnkl 
next to Antwerp in commerce and importance. Liege is noted for ifti 
university, and extensive manu&cturei. Brugea is an important oom- 
mercial city. Ottend is the principal, and almost the only port of con- 
sequence in Belgium. Mons and Namur are important uid ttroo^f 
fortified towns. Louvain is the principal university in Belgium. About 
seven miles to the south of Brussels, on the edge of the Fcneit oC 
8oign6, is the village of Waterloo. 

Biters ^The Scheldt or Escaut, with its tributaries, tht 

Lye, Haine, Dender, and Djle ; the Maese or Mease, wit^ iff 
tnbataiyt the Sambre. 
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In Belginni the face of the country is generally level, hut it oceason- 
ally presents a pleasing variety of gentle eminences. It is travened hy 
eanau, hut they are less numerous than in Hollimd. 

The CLIMATE is mild, hut inclined to moisture. The SOIL is in 
general fertile, and so highly cultivated, tiiat Belgium has heen called 
the Garden of Europe. 

The MANUFACTURES of Belgium are numerous and important. Those 
of lace, camhric, and woollen, are celehxated. Its commerce was for- 
merly important, hut it has greatly diminished.* 

SWEDEN. 

Sweden is bounded on the north by Norwegian Lapland ; on 
the west by Norway, the Cattegat, and the Sound ; on the 
south by the Baltic ; and on the east by the Baltic, the Gulf 
of Bothnia, and the Biyer Tomea. 

Its leneth from north to south is about 1 .000 miles ; and its average 
breadth, Irom east to west, is about 200 miles. Area in square miles^ 
about 170,000. PopuUtion m 1839, 3,109,772. 

Sweden comprises three great divisions, formerly called 
kingdoms, which are subdiyided into 24 lans or governments^. 

Greai Dwisions, Chief Townt, 

Sweden Proper, . Stockholm, Upsal, Gefle. 

Gothland, . . GK)ttenhurg, Canscrona, Norrkoping> Calmar, 

Norrland, including 

West Bothnia, and 

Swedish Lapland, Tomea, Umea, Hemosand. 

Chief Towns. — Stockholm,^ the capital, ii built on several small 
islands and peninsulas, at the junction of Lake Moslar with the Baltic 
It has a safe and capacious harbour, and extensive trade. Its arsenal is 
famous. Gottenburg, on the Cattegat, ranlu next to Stockholm for 
commerce and population. Upfol ii celebrated for its university.* 
Carlscrona has considerable trade, and ii the principal station of the 
Swedish navy. Fahlun is noted for its copper mines. Norrkoping and 
Gcfle are places of considerable trade. Ualmar is famous as tne place 
in which tne treaty for the union of Uie three kingdoms was concluded 
in the year 1397. 

* After the time of Charlemagne, Belgium, or Flanders, as ft was thee 
ealled, beoame subjeot to the oonnta of Flaaden ; next to tibe dukes of Bar- 
gundy; and subsequently to the house of Austria. Napoleon annexed it t<> 
Pranoe in 1795, but it was in 1814 taken from France, and Joined with Hol- 
land, to form the kingdom of the Netherlands. This kingdom was broken up 
by the Berolution in 1830 into the present kingdoms of Bdigium and Holland. 

k Stockholm. — ^The name given to this oity evidently refers to its position, 
and the mode in which it must have been built. Holm signifies an island, 
formed by a river, and ttock is another form of the word tt^e. In such sitei^ 
the foundations of buildings are supported by ttake$ or timbers driven into the 
earth. See the obeervation on jtmttordamf page 238. 

" It is from the observatory of Uptat thi^ the Swedish g eogiaphsn leokflra. 
Wogitadt. 
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The soil of Sweden ii in genenl TeTy unprodnelivvt and amndf 
one-twentieth part of the conntry is eaminle of cnltiTatioa. The eUw 
wealth b derived from its nune$ •> and formU, lU /iahtnm an alM 
eztenave and valnable. 

HISTORICAL SKETCH. 

Sweden was originally occupied by the Fim. and afterwards !>y the 
O'othSf &e. Hence tiie names Finmark^ Finland, Gotk/and, Oottem- 
hury« &c. In 1397, it was, with Norway, onited to Denmark under the 
celebrated Danish Queen Mai]garet. It remained subject to Denmark 
till 15*23, when it recovered its independence under the famous Ghis- 
tavus Vasa. Among the succeedins monarchs, Ghistavus AduIphuSi 
and Charles XII., were the most cel^rated. In 181 U, Bernadutte, om 
of Napoleon*s generals, was elected king; and in IK 14, Norway WM 
wrest^ from U^nmark by the Allied Sovereigns, and added to Sweden. 

NORWAY. 

Norway is bounded on the north by the Northern Ocean; oo 
Che west by the Northern and Atlantic Oceans ; on the scmth 
by the Skager Rack ; and on the east by Sweden. 

Its lene;th from the Naze to Nordkiin is upwards of 1,000 miles; and 
its breadth, from east to west, varies from .50 to 250 miles. Area in 
square miles nearly 122,000. Population about 1,200,000. 

Norway raay be divided into Norway Proper or Southern 
Norway, and Norrland or Northern Norway. Norway Pritper 
contains the four provinces of Aggerhuus or Christiania, 
Christiansand, Bergen, and Drontheim. Norrland compriset 
that part of Norway north of Drontheim, with Finmark or 
Norwegian Lapland. 

Provinces. Chmf Town*. 

Aggerhuus or Christiania^ Christiania, Frederickshall, Fraderiekstadt^ 

Kon^berg, Diammen. 

Christiansand, . . Christiansand, Stavanger. 

Bergen, .... Bergen. 

Drontheim, . . . Drontheim, Rcsnuis. 
Norrland, Finmark or 

Norwegian Lapland, . Tromsoe, Ilammerfest, Wardhim. 

Ciii EF Towns. — Ckriaiiania, the capital or seat of governments is tlw 
best bailt to¥m in the kingdom, and has extensive commerce. B&rotm 
is equal in population, and more commercial, and is osually regarded as 
the capital. Vrontheim ox TVonyem, the ancient a^itid, and 



* The annnal produce of the mines of Sweden is aboot 100,000 teae ef lMa» 
l.SOO tons of copper, aiid 1,000 lbs. of sHrer. The best iron is procured tnm 
liui mines of Dsnnemora, 80 miles north horn Upsal ; and the aoet eeleb ra Ud 
sopper mines are at Fahlun, in Daleoarlia. 

* Fmmark.—Thht is, the boundary (worth) oi eoantry of the PimB. 
pare Dmmark {p{ ih» Dmnm.) 

* aottt-nburg.—ThaX in. the stroDghold or town fhmrg) of the OeMs. 
■resent liing of f^weden, at his recent aonession to the throne, was proeteisasi 
** King oi »wedSb and Kennij, and of the €h*h» and VmmdaUr 
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of the Norwedan kings, ia a place of considerable commerce. Hie 
other towns of Norway are very small ; as Kongsberg^ noted for its 
silver mines; Frederiacshall, at the siege of which Charles XII. -nas 
killed, &c 

Islands. — The Loffoden Isles and Mageroe on the north; 
Hitteren and Vigten Isles on the west, &c. 

Bays West Fiord and I>rontheini Bay on the west ; and 

Chriatiania Bay on the south. 

Mountains. — The Dovrefield and Kolen Mountains, be- 
tween Norway and Sweden ; and the Langefield Mountains, 
between Aggcrhuus and Bergen. 

RivKRs — Tlie Glommen, Draramen, and Louven, into the 
Skager Rack; and the Tana and Alten, into the Northern 
Ocean. 

Lakes. — Miosen, Rands, Tyri, Foemund, &c. 

Norway is a rugged and mountainous country, possessing, 
however, numerous valleys, and large tracts, of great fer- 
tility, particularly in the south.* A rugged cliain of moun* 
tains separates it from Sweden ; and the coasts are indenteiik 
withjiurds or inlets of the sea, and covered with rocky islands. 
The scenery is more diversified than Sweden with mountains, 
forests, valleys, lakes, rivers, precipices, and cataracts. The 
climate resembles that of Sweden ; but it is neither so cold io 
winter, nor so warm in summer. 

The chief wealth of Norway is derived from its mines,** forests, and 
%heries. Its rocky coasts and islands are inhabited by numerous birds 
which snpply the eider-down of commerce. 

Among the Loffoden Isles is the celebrated and dangerous whirlpool 
called the MaUtrom. 

The Norw^ians are a simple, hut a brave, frank, and hospitable 
people. Education is in a backward state, but efforts are making to 
promote it. Most of the peasantry manufacture their own clotmng, 
tools, and fumiturew 

HISTORICAL SKETCH. 

Norway was originally peopled by the Fins and Lap9^ who in aftei 
times were driven to the northern extremities by the Goths. In 875, 
flarfager or the Fair-haired^ united the petty states of Norway into 
one monarchy, and firom that period (except durine the time it was 
subject to Canute the Great, in 1028), it was governed by its own kings 
till the vear 1397, when it was annexed to Denmark by the famous 
Union of Calmar. In 1814 it was annexed to Sweden by the Congress 
of Vienna ;* but'it is still a distinct kingdom, and governed by its own 
laws. 



* Seaiee one hundredth part of thb oountry is under, or is, perhape, ca p a Mt 
•f evltivation. 

^ The iron-mtaes of Aiendal, the eeoper^ahies of B«naas, and the sttvsff^ 
Miaes of Kongsbeq(« are the most pcodaotivn 
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LAPLAND. 

Lapland occupies the northern extremity of Eurc^e. 
Though partitioned among Norway, Sweden, and Russia, It 
is considered as one cx)untry, on account of the peculiar chik 
racter and habits of the people. The population of the whole 
of Lapland amounts to about 60,000 ; but the Laplanden them- 
selves do not amount to more than 9,000. The other oocupanti 
&re Russians, Swedes, and Norwegians. 

The chief towns are Tomea in Swedish^ and Kcla in Rnasiaa Lap- 
land. But the Laplanders generally live in huts, or lead a wanderiag 
and barbarous life. They profess Christianity, but they are very ignonnt 
of the Scriptures, and retain many Pagan superstitiona. They an 
dwarfish in stature, seldom exceeding four feet and a-half inheSgnt. 

The chief wealth of the Laplanders is the rein-deer. In. the winter 
they cany on some traffic with the Swedes at Tomea, and other placet 
on the Grulf of Bothnia. They exchange, at this season, skins, fiui^ 
dried fish, venison, and gloves, for flannel, cloth, hemp, copper, iioii| 
and various utensils, but particularly for spirituous liquors, mea^ lal^ 
and tobacco. 

GR££iC£i> 

Greece is bounded on the north by Turkey ; on the west an6 
south by tlie Mediterranean ; and on the east by the Archi- 
pelago. 

'' [ts len^h, from Cape Matapan to its extreme northern bonndaiy, if 
nearly 180 miles ; and its breadth, from Cape Clarenza to the coast nen 
Marathon, is about 150 miles. Area in square miles about 17,000. 
Population nearly one million. • 

Greece comprises three great divisions, namely, Hellas or 
Continental Greece, called also Livadia; the peninsula of the 
Morea *. and Euboea or Negropont, and the other islands. 

In 1833 the whole country was divided into ten nomoi or nomankim, 
five of which are in the Morea, three in Hellas, and two are made np oi 
the islands. 

Nomarohiet. Chief Tototu, 

Hellas : 

Attica and Bosotia, • Athens, Thebes, Livadi*. 

Locris and Phocis, . . Zeitoun, Salona. 

Acamaida«nd Etoli% . Missolonghi, Lepanto. 

Mor£:4: 

Arffolis and Corinth, . Nanplia, Hydra^ Argos, OoiinA. 

Acnaia and Ellis, • . Patras. 

Arcadia, • . • Tripolitza. 

Messenia, . . • Modon, Navarino. 

Laconia^ . • . Mistra. 

Islands : ^ 

Euboea and N. Sporadei, Chalcis or Egripo. 

CycUdes, . • • Hermopolis. " * * \ 



INTRODUCTION TO GBOGRAPHT 235 

Chief Towns. — Athens, the capital, is a mean town, but interesting 
from its ancient name and splendour. It still contains many relics of 
its former magnificence. Nauplia (or Najpoli di Romania), the late 
capital, is the best built town in Greece, with a fine harbour and a for- 
tress. Tripolitza was the residence of the Turkish Pacha, and the 
capital of the Morea. The Turks razed it to the epround, but it is again 
an important town. Hydra, on the island of tne same name, is the 
largest and most populous town in Greece. The Hvdriot sailors are 
not^d for their skiU and intrepidity. Patras is noted /or its commercial 
activity. Missolonghi is memorable as the place where Lord Byron 
died. Mistra is near the site of the ancient Sparta. 

Islands. — Negropont, Skyro, Ispara, Egina, Salamis, 
Poros, Hydra, Spezzia ; the Cyclades, the principal of wliich 
are Andro, Tino, Micono, Zea, Syra, Naxia, Paros, Anti- 
paros, Milo, Santorini, Kio. 

Gulfs Patras, Lepanto, Egina, Nauplia, &c. 

Capes Colonna, Matapan, Maleo or St. Angelo, &c. 

Mountains Parnassus and Helicon, InLivadia; Taygetus 

or the Mountains of Maina, in the Morea. 

The SURFACE of the country is beautifully diversified with mountains, 
valleys, and plains. The soil ia, for the most part, very fertile ; an<f 
the CLIMATE is, in general, mild, delightful, and healthy, except in the 
low and marshy tracts round the shores and lakes. 

Greece is capable of great agricultural improvement ; and its numer- 
ous bays and harbours render it admirably adapted for commerce. The 
Ghreeks are a lively and ingenious people, but they are accused of being 
deceitful and treacherous. These vices were naturally engendered by 
the tyranny and oppression of the Turks. But now that they are no 
loxiger slaves, it is to be hoped that they will prove themselves worthy 
of .freedom, and of their ancient name. The heroism displayed by many 
>f them in their late struggles wiUi the Turks was worthy of the best 
day^ of Gh'eece. 

The monarchy established in Greece is under the protection of Eng- 
land, France, and Russia. 

The national religion is the Greek Church, so called from having 
been established by the Ch^ek emperors, the successors of Constantine 
the Great. 

IONIAN ISLANDS. 
The Ionian Islands, on the west coast of Greece, form a re- 
public under the protection of the British crown. 

These islands are Corfu, Paxo, Santa Maura, Ithaca, Cepha- 
lonia, Zante, and Cerigo ; and the capital city is Corfu. 

The extent of this little republic in square miles is about 1,000; and 
thepopulation in 1837 was 208,100. 

The inhabitants are a mixture of Ghreeks and Italians. They are in- 
genious and active ; and export considerable quantities of wine, oil, 
oranges, lemons, and dried fruit. 

The government resembles that of England, with a commissioner %jt 
itf bead deputed by the crown. * *" 
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- TLKKEY IN EUROPE. 

Turkey in Europe is bounded on the north by Austria mi 
Russia; on the west by Dalniatia and tlie Ailriatic; on Urn 
Bouth by Greece and the Archipelago; and on the east bj the 
Dardanelles, the Sea of Marmora, the Straits of Constanti- 
nople, and tlic Black Sea. 

Its length from Constantinople to the Adriatic is nearly 500 milci; 
and its breadth; from the I)auul)e at Belgrade, to the nortlMni frontitr, 
is about 4(H) miles. Area in square miles, about 200,000. PopulsliM 
about lU millions. 

Provinces, Chief TWw. 

Bulgaria, . . . Sophia, Schoumla, Vama Silistria. 

Bosnia and Croatia, . Bosna-Serai, Trawnik, Mostar. 

Albania, . . . Janiua, Durazzo, Scutari. 

Macedonia, . . • Salonica, Seres. 

Thessatv, . . . I^arissa, Tricala, Pharsalia. 

Roumelui, . . . Constantinople, Adrianople, Flulippo- 

polls, Gallipoli. 
TnJItutary Provinces, 

Moldavia, . . . Jassy, Cktlatz. 

Wailachia, . . . Bucharest, Tergovist. 

Servia, .... Belgrade, Semendria, Nissa. 

Chief Towns. — Constantinople., the capital of the Mahanumta 
world, was founded by Constantine the Great, in the year 32M) ; fnm 
which period till it was taken by the Turks in 1 453, it was the eapitsl 
of the Roman empire in the East It is beautifully utuatod, aaa ill 
harbour is one of the finest in the world. It contains many splwiiii^ 
and graceful-looking buildings, which five it a magnificent nppwiiiiil 
from without ; but its interior faUs fax wort of its exterior beauty, ifa 
houses are in general low and badly built, and the streets, with bv 
exceptions, are narrow and dirty. Adrianopie is the second eitr in im- 
portance and population, and was formerly the capital of the TorUsh 
empire in Europe. It is called after the Emperor AdrioM. Sopkkt cr 
Tnaditza, ranks next in imj^rtance. It is badly situated, and hss a 
mean appearance. Jieli/rade is strongly fortified, and is Camons as As 
scene of desperate battles and obstinate sieges between the Aostriani 
and Turks. BudiaresK, the capital of Wailachia, is a flourishing tovii 
Saiotiictif the ancient Thessaioniea^ is the next to ConstantinopU il 
commercial importance. SchounUa is a strongly-fortified and impoituS 
town. Vamuy 47 miles east from Schoumla, is also a stronj^y mtifiii 
town. It was taken by the Russians in m28. 

Islands In the Mediterranean, Candia, the ancient Ovii; 

in the Archipelago, Rhodes, Scio, Lesbos or Mytelene, Lon* 
nos, Patmos, &c. ; in the Levant, Cyprus. 

Seas and Straits The Archmelago, the Sea of Iftf- 

mora, the Dardanelles, the Straits of^Constantinople. 

Gulfs. — ^The Gulf of Arta. Yolo Salonica. &c 
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Mountains Tlie Hffiiniis or Balkan, Rhodoi>e, Athot, 

Olympus, Ossa, Pelion, Pimlus. 
Rivers The Danube, Save, Pruth, Maritza, &c. 

Tbe SURFACE of the country, geuendly speaking, is mountainous, but 
^versified with rich and beautiful vallevs, and extensive and fertile 
plains. The climatb is, in general, delightful, but the country is some- 
times visited by the plague. The SOIL is very rich, but agriculture, 
'ike every other art and science, is despised and neglected by the Turks. 

Manufactures and conmierce are in a neglected state, and chiefly in 
the hands of foreigners. 

llie Turks have the character of being haughty, reven^fnl, and cmel, 
vices to which their blind and bigoted attachment to their own religion, 
and their hatred and intolerance of others, naturally lead. They are 
found, however, to be hospitable in their intercourse with strangers, and 
taJT, and honest, in their dealings. They are grave in their aspect and 
deportment, and exceediusly indolent in their habits. 

The Turks are almost wholly uneducated. Popular education consists 
Jiiefly ill being able to read the Koran ; and the knowledge of their 
learned men ami>uuts to little more than to an acquaintance with its 
do^as and ordinances. In fact, the Koran may be said to embrace their 
»<eligion, laws, and literature. The arts and sciences they regard with 
contempt and aversion, as the attainments of what they call the infidel 
world ; and painting and statuary are entirely prohibited as profane imi- 
tations of the works of the Creator. 

The government of Turkev is a despotism of the worst kind,* but its 
rigours have been mitigated of late years through the influence of its 
European connexions. Its power, which once threatened to enslave all 
Europe, has Ions; been on the decline, and, in fauct, is only kept from 
dissolution by the mutual jealousies of the Great European Powers. 
Its dominion in Africa may be said to have passed away ; and in Europe 
it has lost Greece, ^nd its power over the provinces of Servia, Mol- 
davia, and Wallachia, is little more than nominaL In Asia, too, its 
BOwer is greatly circumscribed. But for the armed interference of the 
Christian Powers of Europe, particularly England, the whole of Syria 
would lately have been wrested from the Sublime Porte. 

HISTORICAL SKETCH. 

The Turks are of Tartar origin. About the year 800, they took pos- 
session of a part of Armenia, which was called from that circumstance 
Turkomania. They afterwards extended their conquests over Syria, 
Asia Minor, Egynt, and Europe. In 1360, they took Adrianople, and 
in 1453, Constantinople, which put an end to the Roman empire in the 
Blast. The conquest of the Crimea and Morea soon followed ; and in 
1440, they captured Otranto in Italy. Rhodes was taken in 1522 by 
Soliraan the Magnificent, the terror of Europe; and in 1529, Buda. 
In the same year Vienna was besieged, but it was saved by the advance 
of Charles V. In 1683 thev again attacked Vienna with an army of 
200.000 men, but were repulsed with great slaughter. 

B Chat«aahrUuid describei the goremment of Turkey u % dA«^>2ks»^ \»& 
pered by "efiold*. 
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ASIA. 

Asia is the largest, the most populous, and in many rcspocti 
the most interesting of the great divisions of the globe. It 
was here that the human race was first planted; and hen 
occurred almost all the interesting events recorded in tlie 
Bible. Here, too, the great empires of antiqui^ rose and 
fell ; and from Asia the elements of society, civilization, and 
learning, were spread over the other divisions of the earth. 

Asia is bounded on the north by the Arctic Ocean, on the 
east by the Pacific Ocean, on the south by the Indian Ocean, 
and on the west by Europe, the ^Icditerranean and Red Sea.> 

Its length, from the western extremity of Asia Minor (Gape 
Baba) to the eastern coast of Corea, is about 6,000 mUefl; and 
its breadth, from the southern extremity of Malacca to Gape 
Severe or Taimura in Siberia, is about 5,300 miles. 

Its AREA may bo estimated at about 16,000,000 of square 
tulles, and its population at about 400,000,000. 

GENERAL DIVISIONS. »> 

Siberia, or Asiatic Russia, extends over the entire north m 
Asia. 

The south of Asia, like the south of Euroi)e, consists of three 
'Treat projections or peninsulas, which comprise Arabia, India 
within the Ganges, or Hindostan, and India beyond the Ganges, 
or Chin- India. 

In tlie middle regions of Asia, to the west, are the Turkish 
dominions, including Asia Minor, Armenia, Syria, and the 
Holy Land ; and to the south-west, Arabia, Persia, and Afgha- 
nistan. In the centre, are Independent and Chinese Tartazy; 
and to the east, the vast and populous empire of China. 

Near the eastern coast is the insular empire of Japan, cor* 
responding to the British Islands on the west coast oi Europe. 

China The area of China and its dependencies may be 

estimated at about equal to a third of the whole continent* 
and XhQ population at about 170,000,000. 

Hindostan — This vast and important country is, with fBi% 
exceptions, either subject to, or imder the influence of BritiA 
dominion. 

The independent states are NepaulandBootan. Seep. 181. 

The other European settlements in Hindostan are of little 
importance, namely, one of the Portuguese at Gk>a; two of the 



* It extends from 1^ 20^ to 78* north latitude, and from 26* eaat to 170* west 
longitude. 
k Refer to page 125 for a deaoription of the great natural divlBlona (rf Asia. 
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Preneli at Chandemftgore and PonilichciTy [Bndtillrteently,' 
two of the Danes at Tranquebftr and Serampore. 

Iiidia beyond the Gangei ia diyided into Assam, BlrOMli, tutit 
Malacca, on the west ; Siam in tbe middle ; and on the east 
tlic empire of Annamcf Tonquin, which occupies the whole of 
the eastern part, including Tonquin, Cochin- Cliina, Siampa, 
and Cambodia on the coast, and Laos in the interior. The 
British have considerable influence in Assam, Birmah, anil 
Malacca. 
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Armenia, 



Chief r<m^. 
Pekin, Nankin, CulCod, Macao,l> Amoy, 

Foa^cboo-foo, Nioepo, Shanghae. 
Calcolta, Madras, BombaY, Dellii, Aimi, 

SuiBt, Bennree, Lucknow, Lahore. 
Ats, RBneeoD, Btuikok, Hu£. 
Teherui. Ispahan, Shinz. 

, _. ndihar, Herat, Peahaver. 
KeUit, Kidje. 

Medina, Sana, Muw&t, Mocha, 






a, TroUamd. 






ia Id wbliA it ia iltiiatad, nt 
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Countrtes. Chief Towm, 

Diarbekir and Kurdi'itan, Diarbekir, Mosul, Betlii. 

Irak-Arabi, . . Bagdad, Bassora, Hillah. 

Syria, • • • Aleppo, Ti-ipoli, Damaseiu, Aen, _ 

Antioch, Sidon or Saida, Tjtcu % 

Palestine, • • . Jerusalem, Jafiii^ Ghiza. 
Russian Asia, . . . Astrachan, Tobolsk, Irkntik, Tiflia.* 
independent Tartarj, • Bochara, Kokan, Samarcand, KhivBy Balkh. 
Chinese Tartarj, . . Cashgar, Yarkand. 
Thibet, .... Lassa, Ladak. 
Japan Isles, . . . Jeddo, Miaco, MatsmaL 
CV'ylon, .... Candy, Colombo, Trincomalee. 

SEAS, GULFS, BAYS, AND STRAITS. 

Seas Tlie ]>rinoipal seas of Asia are, the Red Sea, the 

Arabian Sea, tlie Chinese Sea, the Yellow Sea, the Sea of 
Japan, the Sea of Okhotsk, the Sea of Kamtscliatka ; the Bay 
of Bengal; the Persian Gulf, the Gulf of Siam, the Gulf of 
Tonquin ; the Straits of Babelniaudeb ; the Straits of Onnuz, 
Behring's Straits ; and the Straits of Malacca, Macassar, and 
Sunda. 

ISLANDS, PENINSULAS, CAPES. 

The princii)al islands belonging to Asia are, the Ji^aa 
islands, the Philippine Islands, Ceylon, Borneo, Sumatra, 
Java, Celebes, the Moluccas or Spice Islands; the CliineM 
Islands, Hainan and Formosa; Saghalien, Loo Choo, the 
Laccadive and Maldive Islands, the Andaman and Nicobar 
Islands, the Kurile Isles, the Aleutian or Fox Islands. 

Peninsulas — Ilindostan, Malacca or Malaya, Cambodiai 
Corca, and Kamtscliatka. 

Capes — In the north of Asia, Cape Taimura or Serero, 
North Cape, East Cape, Cape Lopatka, in Kamtschatka; 
CsLpe Romania, south of the Eastern, and Cape Comorin, 
south of the Western Peninsula of India. 

MOUNTAINS, RIVERS, LAKES. 

Mountains The principal mountains are, the Himalehii, 

the Altai, the Caucasus, the East and West Ghauts; the 
Taurus, the Lebanon, and the Ural ranges. 

Rivers — The Kiang-ku or Yang-tse-kiang, the Hoang-ho, 
the Lena, the Yenessei, the Oby, the Amour or Saghalieii, 
the Ganges, the Brahmaputra, the Irrawaddy, the Indus, the 
E'lphrates, the Tigris, the Gihon or Oxus, tiie Sihon or Jas* 
artes, and the Maykaung or Cambodia. 

Likes — The Caspian Sea, the Sea of Aral, the Dead 
and Lake Baikal. 
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AFRICA. 

Africa is remarkable for its vast deserts of burning sand, 
the ignorance and barbarism of its inliabitants, and the num- 
ber and ferocity of its animals. Though some countries of 
Africa, particularly Egypt and Carthage, vore early distin- 
guished for civilization and commerce, yet it is at the present 
day the least known of all the great divisions of the globe ; 
and it is greatly to be feared that even the noble efforts* now 
making under the sanction of the British parliament to intro- 
duce civilization and Christianity into the heart of tins great 
continent, will, like all those tliat preceded them, be defeated 
by the nature of the climate^ if not by the barbarism of the in- 
h abitants. 

Africa is bounded on tlie north by the Mediterranean Sea ; 
on the south by the Southern Ocean; on the west by tlie 
Atlantic Ocean ; and on the east by the Ked Sea and Indian 
Ocean.»» Its length from the Cape of Good Hope to the 
Mediterranean is about 5,000 miles; and its breadth fron. 
Cape Verde to Cape Guardafui is about 4,700 miles. Its 
A.REA may be estimated at about 10,000,000 of square miles 
English, and its population at about W,000,000.o 

GENERAL DIVISIONS OF AFRICA. 

1. The Barbart States, including the whole coontiy 
oorth of the desert of the Sahara, and west of the 25th degree 
of east longitude. 

2. The Sahara, or the Great Desert. 

3. The Hegion of the Nile, including Egypt, Nubia, 
•rith Dongola and Sennaar; Abyssinia, KordofiEUi, and all the 
country drained by its affluents. 

4. NicRiTiA, which may be subdivided into Soudan or 
North Nigritia, Central Nigritia, and Southern Nigritia. 

Soudan, or North Nigritia, lies between the Kong Moun- 
tains and the Sahara ; and is watered by the Senegal, Qambia, 
Ni^-er, and tlie rivers flowing into Lake Tchad. 

Cent HAL Nigritia lies between the Kong Mountains and 
tlie nortliern shore of tlie Gulf of Guinea to the Bight of 
Biafra. 

* This alludofl to tho recent expedition to Africa, which, to the great rvgroc 
of crery benevolent mind, has been defeated, as was hero anticipated, by tkt 
uatoro of the climate. 

» It extends from 34* 52' south, to 37° 21' north latitude, and from 17* 31 
west, to 51* 3(/ east longitude. 

* The population of Africa may be diTided into seven distinct races, namelyt 
tho Numidians or Moors, tho Egyptians, the Nubians, tho AbyssinJans* UM 
Caffres, tho Nogr tea and the Hottentots. 



INTllODUCTION TO GEOGRAPHY. 



243 



Southern Nigritia includes the countries firom the Bight 
jf Biafra along the coast to Cape Negro, and inwards to the 
sources of the rivers flowing through it to the coast. 

5. Southern Africa, or the regions south of Cape Negro, 
on the west, and of the Zambese river on the east. 

6. Eastern Africa, or the regions north of the Zambese 
river, round by the sea-coast to the confines of Abyssinia and 
the Gebel-el-Komri, or Mountains of the Moon. 

7. The Islands of AfHca are, Madagascar, Bourbon, Mau- 
ritius or Isle of France, the Comoro Isles and Socotra, on the 
east coast ; and the Madeira, Canary, and Cape Verde Islands. 
St. Helena, St. Thomas, Ascension, Goree, and Fcrnauvlo I\). 
on the west coast. 

PRINCIPAL countries IN AFRICA. 



Countries* 


Cktef Towns, 


P'gyp*> •, . • . ; 


. Cairo, Alexandria, Suez. 


Barbaiy, which includes 


Morocco and Fez, 


. Morocco, Mogadore ; Fez, Mequinez. 


Algiers, 


, . Algiers, Constantina. 


Tunis, • 


• Tunis, Snssk, Cabes. 


Tripoli, . 


, . Tripoli. 


Fezzan, « « 


» • Mourzouk. 


Barca, • 


I • Dema. 


Nubia, . • 


• Sennaar, Docgola. 


Abjrssinia, ' . 


. Gondar, Ajnim. 


Upper Guinea^ 


. Freetown, Benin. 


Lower Guinea^ 


• Loango, St. Salvador. 


Nigritia, 


• Timbuctoo, Bomon. 


Cape Colony, • 


• Gape Town. 



SEAS, aULFS, BATS, AND STRAITS. 

SEAS.-lThe principal seas of Africa are, the Mediterranean 
and the Bed Sea ; the Gulfs of Guinea, Sidra, and Cabes ; 
Saldanha and Table Bays ; the Channel of Mozambique ; tiie 
Straits of Gibraltar and Babelmandeb. 

Capes — The principal capes are, the Cape of Good Hope, 
Cape Bon, Cape Verde, Cape GuardaM, Capes Spartel, Boj&- 
dor, Blanco, Falmas, Three Points, Formosa, and Negro. 

Mountains. — The principal mountains are, Mount Atlas, 
!;he Mountains of the Moon, the Kong Mountains, the Moun 
tains of Lupata, the Mountains of Abyssinia, and Sierra Leone. 

KivERS — The principal rivers are, the Nile, the Niger of 
Quorra, the Senegal, the Gambia, the Zaire or Congo, the 
Coanza, the Orange Biver or Gareep, and the Zambese. 

Lakes — The principal lakes are, Tchad, Debo or Dibbiei 
Dembea, and Maravi. 



;,- 
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AMERICA. 

AMFnirA, cir the Hew World, was diacorercd in the nsr 
1493 hj Christopher Cotumbiu, a native of Geno*. It i* 
distinguialicd from all tlic other great dlTieiona of the gXobo 
b; the size and gnuulcur of its mountaini, lalcei, and riven. 

America is bouiideil on the nortL I17 the Arctic OcMn; on 
the Kmth bj the A tnrctic Ocean ; oq the east bj the AUantlCi 
ao'I 00 tho west Iv tlic I'&ci&c Occaiv. It is diTided by (bt 
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Gulf of Mexico and the Caribbean Sea into two vast penin- 
sulas — one of which is called North, and the other South 
America. North and South America are united by the Isthp 
mus of Darien and Panama, which in one part is only twenty- 
eight miles across. The length of the whole continent from 
north to south is upwards of 9^000 miles.* The breadth of 
North America, where broadest, is about 3,500 miles ; and of 
South America about 3,200 miles. 

The AREA of America may be estimated at about fifteen 
millions of square miles ; and the population at about fifiy- 
fiye millions.^ 

GBNBBAL DIVISIONS OF NORTH AMERICA. 

The northern part of North America, from the great-lakes 
to the Arctic Ocean, is called British America, except a por^ 
tion of the north-western extremity, which belongs to Bussia. 

The middle regions, from the Atlantic to the Pacific, belong 
to the United States. 

The southern parts, and the Isthmus, form the republics of 
Mexico and Guatimala. 

THE BRITISH POSSESSIONS. 

States. Chief Towm, 

Labrador,^! New Britain, Nain Fort. 

. York Port. 

. Toronto, Kingston. 

. Quebec, Mon&eaL 

. Fredericton, St. John*8. 

. Halifiu, Pictoa. 

. St. JoIm*8. 

• Louisbarg, Sydney. 

Prince Edward^B Islandy . Charlotte Towiu 

THB UNITSD STATES. 
mW BiTOIiAirD, OA KOBTHSltlf irAXBIb 



Hadaon*8 Bay, 
Upper Canada^ 
Lower Canada, 
New Brunswick^ 
Nova Scotia, . 
Newfoundland, 
Cape Breton, 



Maine^ • • 
Atassachntetta. 
New Hampshire, 
Vermont, , 
Rhode Island, 
Connecticuty • 



Aogosta, Portland, Bamffm. 
Boston, Salem, Low^U, 
Concord, Portsmoat]!^ PoTtr. 
Montpelier, Burlington. 
Providence, Newport 
Hartfoxd, Newhavioxu 



* From about the 72nd degree of north, to about the 5Gth degNe- of south 
latitude. 

>> Of the ^hole population of America, it may be estimated that a>\k<va^. 
10,000,000 are Indianfi; 8,000,000, Negroes; 7,0Q0,(»(M ot m\x«^ '».'ca\ vcv^ 
80,000,000 Europnans or descendants of J£uco]^cana. 
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XCDDLS STATXS. 

Chief TcwuB^ 
New York, Albany. 
Philadelphia, Pittsbarg. 
Newark, Trenton. 
Wilmington, Dover. 
Baltimore, Annapolis. 
Richmond, Norfolk. 
"Washington, Georgetown. 

SOCTHKRN 8TATB8. 

Raleigh, Newbem. 
Charlestown, Columbia. 
Savannali, Augusta. 
Mobile, Tuscaloosa. 
Tallahasee, St. Augustine. 

WESTJKRN STATES. 

Cincinnati, Columbus. 

Lexington, Louisville. 

Nashville, Knoxville. 

Detroit. 

ludianopolis, Yincennes. 

Chicago, Vandalia. 

St. Louis, Jefferson. 

Little Rock. 

Natchez, Jackson. 

New Orleans. 

Cralveston, Austin, Houston. 



Staitt. 
New York, 
Pennsylvania, 
New Jersey, 
Delaware, 
Maryland, 
Virginia, 
District of Colombia^ 

North Carolina, 
South Carolina, 
Georgia, 
Alabama^ 
Florida, . 

Ohio, 

Kentucky, 

Tenessee, 

Michigan, 

Indiana, 

Illinois, • 

Missouri, 

Arkansas, 

Mississippi, 

Loubiana, 

Texas, . 

Oregon,or"WestemTerritory,Astoria. 

LATE SPANISH POSSESSIONS, NOW REPUBLICS. 
Mexico, .... Mexico, Vera Cmz, Acapulco. 



Guatimala, 



St. Salvador, Guatimala, Leon. 



BAYS, GULFS, AND STRAITS. 

The principal bays, golfs, and straits of North Amenca 
are, Baffin's Bay, Hudson's Bay, Bay of Fundy, Chesapeak 
Bay, Bay of Honduras, Bay of Campcachy, Ddaware dxj^ 
Gulf of Mexico, Gulf of iSt. Lawrence, Gulf of California, 
X>aTis' Straits, Hudson's Straits, Behring's Straits, Barrow't 
Straits, Straits of Bdleisle; and Nootka Sound. 

ISLANDS. 

The principal islands are, the West Lidies, the Bahamas, 
the Bermudas, Newfoundland, Cape Breton, Prince Edward's, 
Anticosti, Long Island, Bhodo Island, YancouYcr's Island, 
Queen Charlotte's Island, Greenland, Korth Georgian, Mel- 
Tille, and Bathurst Islands. 

Peninsulas. — NoYa Scotia, Plorida, Yucatan, California 
AhakA 
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Capes. — Capes Farewell, Chidley, Hatteras, Sable, St. 
Antonio, Lucas. 

Mountains.— .The Kocky Mountains, the Apalachian of 
AUeghanj Mountains, the Mountains of Mexico, Mount St. 
Elias, Mount Fairweather, &c. 

BiYERs ^The Mississippi and Missouri, the St. Lawrence, 

the Arkansas, the Kio !Brayo or del Norte, the Mackenzie 
Riyer, the Ohio, the Bed River, the Tennessee, the Columbia, 
the Coppermine River, &c. 

Lakes. — Superior, Michigan, Huron, Erie, and Ontario; 
Great Bear Lake, Great Slave Lake, Lake Athabasca, Win- 
nipeg, and Nicaragua. 

OENEBAL DIVISIONS OF SOUTH AMERICA. 

The northern parts of South America comprise Colombia, 
which contains the republics of New Granada, Ecuador oi 
Equator, and Venezuela ; and Guiana, in which the English, 
French, Dutch, Spanish, and Portuguese, have settlements. 

The eastern part forms the vast Portuguese empire of Brazil; 
and on the western coast are Chili, Peru, and Boll via or Upper 
Peru. 

The .tn/an</ portion between Brazil, Bolivia, and Chili, com 
prises La Plata, or the Argentine Republic, Paraguay, and 
banda Oriental or Uruguay. 

The southern extremity, from the Pampas of La Plata to 
Cape Horn, is called Patagonia. 

Between the two continents are the West Indies, or the 
Columbian Archipelago. 

States. Chief Tovms, 

Colombia, which includes 

New Granada, • . Santa Fe de Bogota, Carthagena. 

Yenezaela, . . • Caraccas, Cumana, TruxUlo. 

Ecuador or Eqnator, . Quito, Guayaquil, Cuen^a. 
Brit. Guiana, or Pemenn^ Georgetown. 
Essequibo, and Berbice, New Amsterdam. 
Surinam or Datch C:)hilana, Paramaribo. 
French Chuana.^ • • Cayenne. 

Brazil, • • • . Rio Janeiro, Bahia or St Salvador. 
Peru, . • • . Lima, Cuzco, Callao, Tnmllo. 
Bolivia or Upper Pen, . Chuquisaca. Poton, La Paz, Santa Cmz. 
Chili, . • • .St. Jago, Valparaiso. 
La Plata^ • • • Buenos Ayres, Cordova, Santa Fe. 
Paraguav, • • • Assumption, New Coimbm. 
BanoA Oriental or Uzngoay, Monte Video. 

ISLANDS. 

Tlie principal islands of South America are, the E^Us^ssa^ 
Isl!in»l9, Terra del Fucgo, South GeoT^Xa, ^aa!^:Nrtf^\ ^^jfisA^ 
\'(\v South Shetland Islands, iJuanPcTiiaudeT.. 0^^\»^%^^» *'^- 
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Capes —Gape St. Roque, Cape Horn, Cape Blanoo^ Oupe 

Vela, &c. 

SBAS, QULFS, BATS, STRAITS. 

The principal seas, ^olfs, bays, and straits are, the Caxil^ 
bean Sea, the Gulfs of Daricn, Maracaybo, Gnayaqiiil, AH 
Saints' Bay, Ba^ of Panama, the Straits of MsgeTlim, Bad 
Straits of Le Maire. 

Mountains The Andes or Cordilleras, and their subor- 
dinate branches; as the Chain of Venezuela, the Chain ol 
Chiquitos, tiie Mountains of Brazil and Paraguay. 

BiYERS The Amazon, the La Plata, the Orinooo, tJie 

Magdalena, the Madeira, tiie Francisco, &c. 

Lakes Titicaca in Bolivia, and Maracaybo in Colombia. 



BSTIMATE OF THE EXTENT AND POPULATION, WITH THE CAPITALS, OP 
THE PRINCIPAL COUNTRIES OP AMERICA. 



States. 


English 
square miles. 


Fopulatloa. 


OatkMa. 


BritLih America,* - 


3,000,000 


3,250,000 


Quebec 


Central America, 




200,000 


2,000,000 


St. Salrador. 


Mexico, 




1,100,000 


7,200,000 


Mezieo. 


United States, 




3,200,073 


23,283,384 


Washington. 


BoliTia, 






818,000 


1,700,000 


Chuquinoft. 
Bio Janeira. 


BrazU, - 






2,300,000 


7,560,000 


Chili, - 






114,000 


1,200,000 


Santiago. 


Colombia, 






1,6 )0,000 


4,050,000 


Bogota. 


Guiana, - 






135,000 


]64.Gdd 


Georgetown. 


La Plata, • 






927,000 


1.600,000 


BucnoB Ayres. 


; Paraguay, 






74,000 


260,000 




, Peru, - . 






624.000 , 


1,400,000 


Lima. 


1 Uruguay, - 


120,000 I 

1 


140,000 


Monte VMMb 



* Including our posscssiona in Central and South America- 

WEST INDIES. 

The Islands called the West Indies biclude the fidlowlng 
groups:* — 

1. The Bahamas, which arc about 500 in number, but nuu^ 
jfthem are mere rocks and islets. The principal idaadi d 
this group are. Providence, Bahama, and Guanahani or St 
Salviulor. The latter, Guanahani, is remarkable as bdog tbfl 
island on whidi Columbus first landed, and to which he gate 
the name of 8t. Salvador, 



* The We»t India Idanda He b-jtwoun 10* and ST* north latitnde, 
'5P* Mnd 85* irest longitiide. They contain. It is estimated, abont 95,000 _ 
>(bw; And a popalntioa of 8,000,000, of ^\xom ^\mu\. «Q^,^y^ vn YThttiir 
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2. The Greater Antilles, which include Cuba, Hayti (called 
also Hispaniola or St. Domingo), Jamaica, and Porto Rico. 

3. The Lesser Antilles, which lie along the northern coast oi 
South America, nearly parallel to the Greater Antilles. The 
principal islands of this group are Margarita, Buen-Aire. and 
Oura9oa. 

4. The Caribbean Islands are divided into three classes, 
namely, the Vinin, the Leeward, and the Windward Islands. 

The Virgin Xstands are — Santa Cruz, St. Thomas, St. John» 
Tortola, and Virgin Grorda. 

TkQ largest of the Leeward Islands are — Angoilla, St. Mar- 
tin's, St. Bartholomew, Saba, Barbuda, St. Eustatius, St. 
Christopher, Nevis, Antigua, Montserrat, Guadaloupe, and 
Dominica. 

The principal of the Windward Islands are — Martinique, 
Grenada, Tobago, Barbadocs, and Trinidad. 

BRITISH WEST INDIA ISLANDS. 

The principal islands belonging to Great Britain are — 
Jamaica, the Bahamas, St. Christopher's, Nevis, Antigua, 
Dominica, St. Lucia, Barbadoes, St. Vincent, Grenada, 
Tobago, Trinidad. Spanish Town, Kingston, and Port Royal, 
are the chief towns. They are in Jamaica. 

BELONGING TO OTHER POWERS. 

The Spanish islands are — Cuba and Porto Rico. The chief 
town of Cuba is Havannah ; and of Port Rico, San Juan. 

The French islands are— « Martinique, Guadaloupe, Marie 
Galante, and the northern part of St. Martin. 

The Dutch islands are — Cura^oa, St. Eustatius, and the 
southern part of St. Martin. 

The Danish islands are — Santa Cruz, St. Thomas, and St. 
John. 

St. Bartholomew belongs to Sweden. 

INDEPENDENT. 

Hayti TSt. Domingo or Hispaniola) was taken possession of 
by the slaves during the French revolutionary wars, and 
formed into a government of Negroes, under the name of the 
Republic of Hayti. The chief towns are Port-au-Prince, Cape 
Haytien, and St. Domingo. 

The people of Hayti are rapidly advancing incivilization.^ 
Free schools and a college have been established, and foreiga 
teachers are employed at the expense of the government. 

Mountains. — The principal mountains are, the Blue 
Mountains in Jamaica, the Copper Mountains in Cuba, and 
Mome Garou (volcano) in St. Vincent. 

* Hayti is at preaent (1844) in an unsettled itttte, ftcna -^WWcnX c*M!«»- 
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OCEANICA, 



Oceanic A, or the Watery World, is Inferior to the other great 
divisions of the globe, both in extent and population. It con- 
sists of Australia or New Holland, and the adjacent islands 
and of Polynesia, or the multitudinous groups of islands in the 
Pacific Ocean. 

The area of Oceanica has been estimated at about three mil- 
lions of square miles, and the population at about 20 millions, 
but these estimates are evidently little more than conjectures. 

Australia, a or Australasia,^ consists of New Holland, Van 
Diemen's Land, New Zealand, New Guinea, New Britain, 
New Ireland, New Caledonia, New Hebrides, Solomon's 
Islands, and some others. 

The vast island of New Holland was discovered by the 
Dutch, but its eastern shores were first traced by Capt^ 
Cook, who named the place where he first landed Botany daj 
from the beauty and variety of the flowers which he found u 
every direction. The eastern coast of New Holland, which ia 
called New South Wales, has been extensively colonized by 
clie British people, particularly towards the south-east. The 
principal settlements are Sydney, Port Jackson, Botany Bay 
Port Hunter, Port Macquarie, and Port Moreton. 

Another settlement has been formed upon the Swan Biver, 
on the south-western coast ; and another on the south coasti 
which is called South Australia. 

In Van Diemen's Land also there are several British settle- 
ments, the cluef towns of which are Hobart Town and Dal- 
fymple. New Zealand also is beginning to be extensively 
colonized by British emigrants. 

The islands of Polynesia, as the term denotes, are exceed- 
ingly numerous. The principal groups are — the Ladione, 
the Pelew, the Caroline, and the Sandwich Islands, north A 
tlie equator ; and the Society Islands, the Friendly Isles, the 
Navigators' Islands, the Marquesas, and the Washing^ton 
Islands, south of the equator. 

The inhabitants of the Society, Sandwich, and Friendly 
Islands, from their intercourse with Europeans, have made 
considerable advances in civilization and Christianity. In the 
Sandwich Islands alone there are nearly 1,000 schools under 
the care of Euroi>can missionaries, in which upwards of 
50,000 native chilcten are instructed. 



*■ The animals of Australia differ remarkably from thoee of the other dltittoH 
tf the globe. Some of their quadrupeds walk on two feot, and othoxs haTefhl 
Mli of a bird. 

* AustTTilsk^ that ia, Sout/icrn Ai\a> 
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GENERALIZATION OF THE 

CUMATES AND PRODUCTIONS OF THE EARTH. 

Instead of obliging children to leam the climates and pro- 
ductions of every country in the world separateb/, which even 
if they coidd, it would be impossible for them to recollect, it 
is much better to begin by giving them general views of the 
principal productions of the great divisions or zones, into 
which the earth's surface has been divided. In this way, the 
knowledge of a few general principles wiU enable them to form 
tolerably correct ideas of the climate and productions of every 
country in the world, by merely knowing the division or zone 
in which it is situated. 

With this view the earth may be divided into seven great 
climates or regions, namely, the Equatorialy the TVopieal, 
the Warm, the Temperate, the Cold^ the Frozen, and the jPolar 
regions. The isothermal lines described in the Fifth Chapter 
will enable the pupils to trace the general boundaries of each 
of these great divisions of the earth. They should, therefore, 
make themselves perfectly acquainted with the general direc- 
tion of each of these lines, and with the principal productions 
which characterize each zone or division. It is stated in the 
chapter referred to, that the Equatorial region extends about 
twenty degrees on each side of the equator, and that the most 
delicate spices, as cinnamon, cloves, nutmeg, and pepper, are 
confined to this great band of the earth. It has therefore been 
designated as the region of the spices. In like manner, the 
other great divisions of the earth have been designated from 
the principal productions by which they are characterized ; as 
the region of the sugar-cane and coffee-tree ; the region of the 
fig and olive ; the region of the wine-grape ; the region of the 
oak and wheat; the region of the ^r, pitte, and birch; and the 
region of alpine shrubs, lichens, and mosses. 

It is not to be supposed.that the plants and vegetables here 
specified, are confined to the regions which have been called 
by their names ; stiU less that these are the only productions 
which are found in perfection in those parts of the earth. 
Every plant, in addition to a genial soil, reqidres a certain de- 
gree of temperature to bring it to maturity; and in every j)art 
\)f the world in which vegetables find a soil and climate suit- 
able to their nature, there we are to expect them in the 
greatest perfection. 

We shall now enumerate a few of the other vegetable F^ 
ductions by which the principal zones are characterized. 

The Equatorial division of the earth, in addition to the 
finest spices, by which it is particularly charajcteTvy^^ \^^ 
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duces, in the greatest perfection, aromatic and medicinal 
gums, balsams, and juices; also myrrh, frankincense, cam- 
phor, and cassia. The guaya,<^ banana, tamarind, pino-apple» 
and other delicious fruits abound in those regions. The br^id- 
fruit tree, tlie plantain, the sago, and other species of the 
palm-tree ; and the yam, cas'savi, manioc, and arrow-root, 
serve as substitutes for wheat, oats, barley, and rye, which 
could not be grown in those regions, except in elevated and 
mountainous districts. 

Rice, and maize or Indian com, are natives of hot climates, 
and hence they are produced in great abundance in the equn- 
torial and tropical regions where the soil is suitable. 

In tlie forests of those regions are found the hardest, most 
durable, and most beautiful kinds of timber, as iron-wood, 
teak, ebony, mahogany, sandal- wood, rose- wood, &c. 

In tlie Tropical regions are foimd, with the exception of the 
finest spices, all the plants and productions of the equatorial 
zone. And here in the greatest perfection are found the 
sugar-cane, coffee-tree^ cocoa-nut^ and all the other species of 
the palm-tree. 

The orange, lemon, and citron, are found here with the 
most delicious flavour. 

Indian corn or maize, and rice, are produced in g^reat abun- 
dance in tropical climates ; also cotton, tobacco, indigo, drags, 
and dyewoods. 

In the Warm regions, tlie olive and fig are found in the 
greatest perfection; and towards the tropical borders, the 
orange and lemon. Almonds, peaches, apricots, flourish here; 
also the mulberry, so essential to the production of silk ; and 
the vine, from which the choicest wines are produced. Wheat, 
too, is produced in great perfection here, particularly towards 
the temperate borders. 

The cork-tree, drugs, barilla, shumac, dried fruits, are pro- 
ducts of those regions. 

In the Temperate regions, the different kinds of grain are 
produced in great perfection ; also the oak, beech, maple, and 
other trees valuable for timber. 

Towards the borders of the warm regions, grapes, almondst 
peaches, and apricots, are produced in perfection; also plums, 
cherries, apples, and pears, particularly towards the borders 
of the next great division. 

The principal vegetable productions of the Cohi regions are 
virie and fir timber, oats, barley, and rye. The fruits are 
apples, pears, nuts, gooseberries, strawberries, &c. 



*■ Fronounoed gufof-va* 
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In the Frozen and Polar regions, there is scarcely any vege- 
tation ; but from those parts of the world we obtain valuable 
animal productions, as whalebone, train oil, and the furs of 
commerce. 

ANIMALS. 

The torrid zone is as remarkable for the great namber and large sizo 
of its ammalSf as it is for the rank luxuriance of its vegetables. In it 
are found the vaosi giganHc animals, as the elephant, the liippopotamus,* 
and the rhinoceros ; and the fiercest and most formidable leasts of prey ; 
as the lion, the tiger, the leopard, the panther, the oimce, the hyena ; 
and the jaguar, and puma or cougar of South America. Some of the 
animals, however, peculiar to those regions, are not only harmless and 
beautiful, but in the highest degree useful to man ; as the zebra, the 
nraffe or camelopard, the antelope, the camel, and the dromedary ; and 
in the new world, the lama and the vicuna. 

Reptiles of the most enormous size, as the boa constrictor, and of 
&e most venomous nature, as the cobra da copella, are natives of the 
torrid regions. 

The LIZARD tribe are equally gigantic and formidable ; as the cro- 
eodile of Africa, the alligator and cayman of America, and the gavial of 
India. 

The whole tribe of quadrumana ; as baboons, apes, and monkeys, 
belong to those climes. 

The BIRDS of those regions have usually the most brilliant and beau* 
fifed plumage ; and some of them rival quadrupeds in size and strength 
M the ostrich, the cassowary, and the condor. 

Even the insects in those regions are formidable, from their number 
and destinctive powers. Locusts, and even flies, often lay waste coun* 
tries, and drive nations before them. 

The seas in those climates abound in fish, most of which shine with 
brilliant and beautiful colours ; and some of them, as the shark, display 
the ferocity of the wild beasts of the forests. The shell fish are laxger 
and mach more brilliant than those of the more temperate climes. 

TEMPERATE REGIONS. 

In the temperate zones the animal tribes diminish in number, size, 
and ferocilr. The beasts of prey are chiefly the wolf, the wild boar, 
and the wild cat Domestic animals, however, as the ox and the horse, 
are reared in great perfection in these regions. 

The REPTILE tribes ^adually diminish in the temperate regions, and^ 
as we approach the frigid zone, they disappear altogether. 



■ Somo of these animals seem confined to partionlar parts of the torrid cone, 
and some of them are found a considerable way beyond it, but with diminished 
size and ferocity. Thus, tho hippopotamus seems peculiar to the rireri of 
Africa, and the two-horned rhinoceros to the southern part of the same eonti« 
nont. Africa is also the peculiar abode of the royal lion ; those which are 
found in India, and some other parts of Asia, are much smaller, and nearlf 
destitute of a mane. The royal tiger is peculiar to India, though it sometiliMI 
•trays as ixx northward as Chinese Tartary. 
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POLAR BBGI0N8. 
In approaching the 60th degree of latitude, the aoimalB of the .ton 
perate regions become small and stunted ; and a little beyond this iheb 

Slace is supplied by a new creation of animals ; as the elk, the nin- 
eer, the moose-deer, the martin, the sable, the ermine. &c. But in 
approaching the polar or frozen regions, fierce and formidable animals 
are fonnd, as the white bear, the walros, and othax monsters of the 
deep. See note, page 103. 

MINERALS. ^ 

The distribotion of minerals does not, like that of animals and ^ws- 
^bles, depend npon climato ; hence, they are found in erery part of oe 
j^obe ; and, it is remarkable, that those which are the most ns^ol |o 
man are the most widely distributed, and found in the greatest abun- 
dance. It is also remarkable, that tliose portions of the earth which an 
found to be unfit for the support of ainraul and ve^table life, are nso- 
ally rich in mineral treasures. 6W</, the most precious of all tne metals, 
is found in all the great divisions of the globe, but prineipally in South 
America.* 

Mexico and Peru produce gold in far greater abundance than any 
other countries in the world. Brazil also produces large qnantitiea m 
gold, both from alluvial sands and mines. Africa fumiuies huwe quan- 
tities of gold. It is found chiefly in the sands of the rivers in Wertem 
Africa or Cfuinea, and in countries about the Gold Coast. It is also foond 
on the coast of Zanguebar, and in the mountains behind Mozambiqne 

Gold is found in many parts of Europe, but no where in larse qugn- 
thiei. Alluvial gold has been found in Ireland, Scotland, and sercnl 
emutries of Europe ; and the sands of the Danube, the Ta^;ns, thi 
Rhine, the Rhone, and the Garonne, contrin small quantities of it. The 
mines of Kremnitz, in Hungary, are urijally considered the most im- 
portant ; but the recenUy discovered nrines in the Ural Mountains arr 
far more productive. ^ See page 175. Gold is also found in Siboria m 
Northern Asia ; and in the islands of Sumatra, Borneo, Celebes, ftc 

ricUina is a very scarce metal. It is usually found in eonnesdoa 
with gold ; as in the ^old washings of South America, and in the Ural 
Mountains, from which the principal supplies of it are obtained. 

Silvery as well as gold, is found in unequalled abundance in Menco 
and South America, particularly in Peru, ChUi, and Buenos Ayrea. It 
IS usually found in ores, but frequezktly pure, and in large maaww.* 

The most valuable silver mine:-; in Europe are th(»e of Schemidti 
and Kremnitz, in the Austrian dominions. The mines of Eongsbezs, 
in Norway, have produced large masses of pure silver. It is also nmn^ 

* It is usually found in a perfectly pure state, citlicr in small masses, or in 
pains or gold dust ; and more than tho half of tho whole quantity obtaixwd ii 
fcnnd in alluvial soils, near tho base of great mountidn ranges, or in the saadf 
of rivers. Tho remainder is extracted from minoa. 

^ The celebrated Fotosi mines wore accidentally discovered by an Indian 
In climbing up tho mountain, he caught hold of a small bush, which givtail 



vay, presented to view, under its roots, largo masses of silver. HnaBtunaB 
Pern, and Ouanaxuato in Mexico, are the most productive minoa. The mkfi 
has a roiu of silver ore 180 feut wide and 1,GOO feet deep. 
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bub in small qnantities, in several other countries of Europe. See 

(e 175. 

Silver is also found in several parts of Siberia, and in China and Japan. 

Scarcely any silver has been found in Africa ; but scarcely any mining 
attempts have been made there. 

Iron, the most useful of all the metals, is the most widely and the 
most abundantly distributed. It is found in almost every country in 
the world, but more extensively in the temperate than in the tropical 
regions. The principal ores are the magnetic ore and iron-stone of 
mountainous regions ; and the boff-iron, and iron earth, of alluvial dis- 
tricts. The most extensive iron mines in the world are in Great Britain. 
France has also very extennve iron mines. Sweden contains large mines 
of magnetic iron-stone, which produces the best bar-iron. In Swedish 
I^apland, at Gellivara, there is a mountain of iron-ore three miles in 
length. Norway and Russia have also extensive iron mines. Elba con- 
tuns one of the most ancient mines of iron, the ore of which is remark- 
able for the beautiful play of its colours.* In the United States, parti- 
cularly along the Alleghanies, there are numerous and inexhaustible 
beds of iron-ore. 

Ck)pper ranks next to iron in utility. It is found in most regions of 
tiie globe, and often in pure metallic masses. England has the most 
ext^ive copper mines m the world. In Cornwall, in particular, this 
metal is most abundant, lliere are also considerable mines in Norway 
Bweden, Austria, and Russia ; but England produces as much as all the 
J'est of Europe. Copper is also found in Siberia and Chinese Tartary. 
Japan produces copper of superior excellence. This metal is also found 
in Morocco, Nigntia, and m Southern Africa. It is also found in 
Ihe southern jpart of South America, and in the northern extremity of 
North America, about the mouth of the Coppermine River. 

Zinc, the metal which is combined with copper to form brass, is found 
In many countries in considerable quantities. 

Lead is found more or less in almost every country. In Peru, and the 
Ural Mountains, it is very rare, thoujE^h other metals are abundant. It is 
found in large quantities m the British Islands, and is very abundant in 
Spain. There are also considerable mines of this metal in France, 
Austria, and Germany ; but Great Britain and Spain supply, in nearly 
equal proportions, about six-sevenths of all the lead produced in Europe. 

The lead mines in Missouri, near the Mississippi, are said to be the 
richest in the world. The ore is found abundantly, a foot or two from 
the surface, in detached masses, weiring from one to 1,800 pounds. 

Tin is found in few countries. The most extensive, and the most 
ancient mines in the world, are in Cornwall in England. The moun- 
tains of Saxony, Bohemia, and Galicia in Spain, supply considerable 
quantities ; but England yields about twelve-thirteentns of all the tin 
produced in Europe. 

Tin is found in Mexico and Chili, but in small quantities. It is also 
Icmnd in India, Malacca, Japan, Sumatra, and particularly in the island 
of Banca, in the neighbourhood of Sumatra. 



* loiDlft inmhautis dhalTbnm eenerosa metallis.- -jSSneid, x. IT'^. 
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Meremy, or quuJaUver, is found in Mveral parts of the globe^ but oa^ 
in small and detached oortions. The principal mines are in Idria in 
Hnngaxy. There are auo mines at Almaden, near Cosdovm in Sptia, 
Deuponti in Germany, and Gnenca Velica in Pern. Merooij ii.olio 
found in Mexico, New Grenada, and China. 

Oobaii, vrbSch is chiefly used for giving a Uue colonr to §^bM and 
porcelain, is procured principally from Germany. 

Artenic is found in most of the mining district of Europe; boi it ia 
chiefly obtained from Germany, and tha countries on the Mediterranean. 
Some of its ores form brilliant coIooxb for the painter. 

AnHmony and bismuth are brittle metals. They are oombinad irilft 
lead to form the metal of which printing types are made. Tbey aiaalaa 
principally obtained from Germany. 

The other metals described by the mineralogists, an.mangemete^ tdekdf 
&c. , are of less impOTtanee. 

OOMBUSTIBLB OR INFLAMMABLE MINERALS. 

Coal, of all the mineral treasures, is perliaps (iie most iniportant. It 
IS fonnd in the greatest abundance in Elnglana and Scotland. It ii also 
found in Belgium, Prussia, and France. See page 175. 

Cual is also found in great abundance in many parti of Americaiy as 
m Cape Breton, New Brunswick, Pennsylvania, &c. Humboldt found 
coal at a very great elevation in tiie Andes. Coal is also finmd in huge 
quantities in Oiina. 

Sulphur is most abundant in volcanic countries ; and aeema to be aa 
important part of the fuel which feeds their fires. It exudes from tibe 
earth in volcanic districts, aa in the Solfa Terra of Naples, and is prin- 
cipally found in the craters of extinct volcanoes. Sicilv, Naples, and 
Iceland, abound with it. It is also found in Spain, and m some of the 
West India islands, as Guadaloune, Martinifxue, and Montserrat. It is 
also often collected in considerable quantities finom sulphureous springs. 

Antler is found frequently in allu\ial districts ; but it is proenred 
almost entirely from the coasts of Prussia. 

The other inflammable minerals, as naptha,* petroleum or mineral oil, 
arid hititn,en or mineral pitch, are found lu many parts of the "world, but 
prill cipally in Asia, llicy are used for lamps, lor mescal purposes, for 
vamisu, and, anciently, for cement. 

SALINE MINERALS. 

Salt is a mineral of the utmost importance to man, and is fonnd in. 
every part of the world in groat abundance. The ocean itself is ao 
inexhaustible mine of salt, from which, in warm countries (as in .the 

* Naptha is bitumen in its purest state. It is a whitish tianspuent flalA. 
Petroleum ia bitumen In an ouy or less pure state ; and tupkaltwn is bitaiBMi 
in a pitchy or hardened state. BakUy near the Caspian Sea, is oolelnated te 
its bituminous springs. The soil, for seycral miles round, so abonnda wl0l 
naptha and potroleom, that wells dug in the sand yield largo quantitiee dallT. 
And in Burmah, near Rangoon, there are petroleum springs whieh famish* II 
b stated, about 10,000 hogsheads annually for oommoroe. Petr^um. iaalM- 
found in Modcna and Parma in Italy. Asphaltum is found floating on tlia ao^ 
fooe of the Dead Sea in large quantities ; and the Pitch Lake, in vie Islaad of 
Trinidad, is often covered over with it like a crust. 
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Gape Verde Islands), it is formed by the heat of the sun, and in culder 
regions, by means of artificial heat In Cheshire in England, there is 
an extensive bed of salt, from 60 to 90 feet thick. In France, Germany, 
and Hungary, there are also extensive mines ; but those of Wielitzka, 
near Cracow in Poland, are the most extensive and the most cele- 
toited in the world. 

Salt sometimes forms mountains, as at Cardonna, near Montserrat, 
in Spain. In Moldavia in Turkey, there is also a mountain of salt ; 
and m Hindostan, there is a range of hills entirely composed of salt, 
extending across tiie Indus, througn CabuL There are also large plains 
incrusted or covoted with salt, in many parts of the earth, as in Abyssinia, 
the Sahara, Persia^ the Desert of Atacama, Siberia, &c. See page 67. 

Salt or brine springs are also numerous in many parts of the world. 
Thev are formed by passing through beds of salt. 

I^itre is found in utfge quantities in several of the plains of Spain, 
Hnnganr, Russia, and Persia. — See page 68. It is also found in the 
earth ot calcareous oayes^ in India, Java, Naples, &c. 

Berour, a salt used in soldering metals, is lound in lakes and caverns 
in "nbet, Persia, Hungary, &c. 

Ammoma, or volatue salt, is found principally in the neighbourhood 
of volcanoes ; as in Iceland, Naples, Sicily, and the Lljpari Isles. 

Soda, or barilla, is obt^dned from the ashes of marine plants. It is 
procured principally from Spain and other countries on the Mediter- 
Eanean. It is also found in beds, as in La Plata. Soda is also called 
natron. See page 73. 

The following table, which e:diibits at one view the chief produce 
dons and exports of the principal countries in tiie world, illustrates 
the GENERAL PRINCIPLES just laid down. 



Countries. 

Asiatic Tslandw^ 
Hindostan^ . 

Birman Empire, 

China, 

Japan, 

Persia, 

Arabia, 

Africa, 

Turkey in Asia, 
West Indies, 

^lexico. 



JSicports, 

Cinnamon, cloves, nutmegs, pepper, ginger. 
Cotton ^oods, silk, sugar, coffee, pepper, indigo, 

rice, &c-dye, saltpetre, precious stones. 
Teak timber, rice^ indigo, ^ums, drugs, paln^ sugar, 

cotton goods, silk, varnish. 
Tea, silk, cotton goods, porcelain, lacquered ware 

sums, paper, drugs. 
Si& and cotton goods, drugs, spices, varnish, 

porcelain, rice, ced^. 
Silks, carpets, cotton goods, shawls, stuffs, sugar^ 

rice, dried fruits, leather, drugs, tobacco. 
Coffee, aloes, gums, myrrh, &ankincense, per 

fumes, drugs. 
Palm-oil, te^-timber, aloes, dye-woods, ostrich 

feathers, ivory, ffold, sugar (from the Mauritius). 
Coffee, carpets, silks, fruits, drugs, opiunL 
Sugar, coffee, rum, molasses, cotton, pimento, 

ginger, logwood, mahogany, cocoa, cochiIJe8^ 

cigars. 
Silver and gold. 
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Garaccas, 
Gniana, 

Brazil, 



Buenos Ayres, 
Peru, . 
Chili, . 

Morocco, 

Algiers and Tripoli, 

Egypt, 

Madeira Islands, . 

Canary Islands, . 

Turkey and Glreece, 

United States : 
Southern States, 
Middle States, . 
Northern States, 

Spain and Portagal, 

Italy, . 
France, , 
Germany, . 
Netherlands, 
Great Britain, 



Ireland, 

Prussia, 

Denmark, 

Sweden, 

Norway, 

Russia, 



Canada, . • 

Newfoundland, • 

' Nova Scotia, • 

Hudson*s Bay, • 

Colombia River, < 

Kamtschatka^ ^ 
Siberia, • 
Cheenlaad, . 



Cocoa, coffee, indigo, tobacco. 

Sugar, rum, cotton, coffee, tobftceo, in^go^ mj» 
enne-pepper. 

Cotton, sugar, coffee, tobacco, dye-wood% dnyi 
from the northern proTinces; gold sad Es- 
monds from the middle ; and wheat, Iddei^ wad 
tallow from the southern. 

Gold and silver, hides, bee^ tallow. 

Silver and eold. 

Silver, gold, and copper, from the norUieni p»> 
Tinces ; wheat and hemp from the sonthem. 

Leather, goat-skins, gums, fruits. 

Ostrich feathers, dates, wax, wooL 

Cotton, indigo, drugs, fruit, rice. 

Wine, fruits. 

Wines, fruits, silk, barilla. 

Figs, raisins, currants, raw silk, oil. 

Cotton, tobacco, rice. 

Wheat, flour ; and from Maryland, tobacco. 
Timber, fish, beef, pork, pot and pearl ashes. 
Olive-oil, wines, raisins and otner dried fraits, 

lemons, oranges. 
Thrown silk, olive-oil, currants, lemons, oiaoges, 

wine, barilla, shumac, cheese, straw-hats. 
Wines, brandy, silk (raw and mannfiietnred), 

gloves, madaer, fruits. 
Wool, com, wines, linens, dover and rape seeds, 

wooden clocks. 
Fine linen, lace, butter, cheese, com, madder, 

geneva, flax, seeds, tojrs. 
Cottons, woollens, linens, hardware, salt, coals. 

iron and steel, earthenware, glass, maehinezj^ 

fire-arms. 
Cattle, com, linen, beef, bacon, batter, ludei. 
Com, timber, flax, bark. 
Com, rape-seed, fish, hogs. 
Timber, iron, bark. 
Timber, turpentine, fish. 
Tallow, com, flax, hemp, flax-seed, ashes, tamher, 

tar, furs. 
Timber, com, pot and pearl ashes, furs. 
Cod-fish. 

Timber, dried fish, plaster of Paris. 
Furs, procured from the Indians. 
Furs, procured from the Indians. 
Furs and dried fish. 
Furs and minerals. 
Whale-oil, wbiJe-bone, the produee of the 

Fisheries. 



INTRODUCTION TO GEOGBAPH^. 261 



SACRED GEOGRAPHY. 

Palestine, or the Holy Land, is properly a part of Syria.* 
It is bounded on the north by Phcenida and Syria ;* on the 
east by Syria and Arabia Deserta; on the south by Arabia 
Petrsea ; and on the west by the Mediterranean Sea. 

This tract of country was originally inhabited by the de- 
scendants of Canaan, the grandson of Noah, and hence it was 
called the Land of Canaan,^ It was afterwards called Pales^ 
tine, from the Philistines,'^ who occupied the southern coasts .! 
and Judea, from Judah^ the chief tribe of the Israelites. It 
was also called the Land of Promise, the Holy Land, &c. 

The limits of the country to which these names were ap- 
plied, varied at different times ; but, generally speaking, the 
greatest length of' Palestine was nearly 200 miles ; and its 
greatest brei^th about 100 miles. 

Palestine was differently divided at different times. When 
Joshua took possession of it, he divided it among the twelve 
tribes of Israel — Reuben, Simeon, Judah, Issachar, Zebulun,' 
Manasseh, Ephraim,* Benjamin, Dan, Naphtali, Gad, Asher. 

LOCATION OF THE TWELVE TRIBES. 

Between the Dead Sea and the Mediterranean, were the tribes of^ 
Judah, Simeon, and Dan. 

On the west side of the Jordan, were the tribes of Benjamin, Eph- 
laim, half tribe o^ Manasseh, and the tribe of Issachar. 

On the east side of the Jordan, were the tribes of Reuben, Gad, and 
the half tribe of Manasseh. 

On the western side of the Sea of Galilee, were the tribes of Zebur 
lun and NaphtalL 

North-west, on the Mediterranean, was the tribe of Asher. 



■ Sybia, generaUy speaking, lies between the Enpbratea on the east, the 
Mediterranean on the west. Mount Taurus on the north, and Arabia on the 
aoath. 

b A line drawn firom Damasons to a little to the southward of Tyro, wOl gire 
its northern boundary. It extends from 31° to 33<=> 35' N.L. ; and fsom 84<^3(K 
to 36« 25' K.L. 

^ The Sidonians, Hittites, Jobusites, Amorites, Hirites, &o., were also thr 
desceihdants of Canaan, and the name Canatmites was originallj applied to all ; 
but it woe afterwards restricted to a particular tribe (Numb. xiii. 29.) 

* The Philirtines were descended from Mixraim, the second son of Ham, and 
were originally settled in Egypt ; whence they emigrated, and possessed them- 
selres of all the country from Gaza to Joppa. 

* Manasseh and Ephraim were properly a single tribe, being descendants oJ 
Joseph. The tribe of Levi had no portion assigned to them. They subsbtck 
on offerings, first-fruita, and trnths; and porticulai cities in the land of oaei 
tribe were appointed for their habitations. 
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Bzr:i:LiHix. ZpLr&iia. Bcilcl . ako, G«z&, Gmth. Agcmlaii, 
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.1 -.: :.T-r «-ir= — Ci^^iTia rilijji, Bethfiaida or Jnliaa. 

>.--.:. .:' zLz De;^ Sea «-u Il-iimaea or Bdom, and the 
LAikL .: Mills::: hai ibese OLu:irr:c:s &re properly a part of 
Atl::- 
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i';.-; ci?:. /:';-::..«, .V.--.: L"^-au.'. GtUtJ^ Tabor. GiliAkt, ibe 
c:..i;.:-1:l5 .:'-.■!:■.:-.■■.. :!-.= Zl.^: ri:z:irksi"ble of which are, the 
[I- , .:* ./■ Zjjj:. p. >.:•.. snI -Vd:... en which Moses died. 
M. -•.: ^:'.- ii iz. lL.irix^ .r Z.".:::: ; anl J/i-ioi/ Sinai, between 
tlA vr: Vr:^ci«e« «.: :hc E«\i StM. H.nb aJjoins Sinai, and 
is. ::. :'.*.:. a peak ».f ihc s^izic lh :ui::,iin. 

R;vi.:is. — The J.r^-:.^ ^hich rise* in the mnnnt»ifia of 
Anti-Lilunus, aiiil fo'irs ihrongb ihe waters of Merom, and 



* Ia eoiUBcsciiee of iLe re-rolt of ih« ua tr:l><r« In the nipk of Behoboam 
ih« ■£•& of Sclomoii. The- tril-ci of Jadah mi BriauBin, vhieh alone wimit— i 
fii'.lfol to Jbe Ltiue cf Pi- id, fcmitrd ihv kicgdoni ot Jadah; the otbei toB 
trib«-s, :Le kirg i<.>m of Isnei. 

k The Gk]ilnnf wr^ cr-mjosed partZj* of the remnant of the ten tdfaei^ aad 
{•sn^y of GcLtUea. H<moe, the Jevs ^of Jnd^ and Benjamin) reguded ~ 



u an ixiferM^r aitJ degi&Lrate race. In GalilM oar Sanbnr ^ent the yt« 

rin of Lid life ; it «a« the acece of many of his miraelei^ and fron Ifta im- 
^ibltiut^ he ^t-l'-trted ni'.st of hit -iisoij-les. 

* Wh< n the tin irlLes w^re carried avaj cai>tiTe into AasytiM, a numbs of 
A&sjrians weit; inuoduci.'d into 'Jiv'u o&u&try, who mingled with tke landUtei 
that wt-re left, and with those who afterwards zetaraad. Heaoa, the Jewa 
Cvho called them Samaritans, ii>/ui Saimaria, their eapital) icgardod them aa 
little better than G< ntilca, mnd the greaieat arenion aziatod betvecn the tv» 
Lations. The sf>paratioii of the t>.n iribt'E, the opp<>sition of the ^■'"■-**"*f fta 
the rebnildiiig of the Jcvri^fh trmplc after the Babjloniah eaptlTity, and theb 
ill -treatment of the Jews who puaed through their comtrj to wonih^ at 
Jenualem, Instead of going to Mount Gcrizim, aooonnt for the hateod and 
hoetUitj between the two nations. 

* Jordan, that is, the river qf Dan, so called from a town near its 
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die Sea of Galilee into the Dead Sea ; the Waters of Lebanon, 
which flow into the Mediterranean ; the Amon, idiich rises 
in llie chain of Gilead, and falls into the Dead Sea; the 
Kishon, which flows into the Mediterranean, north-eoft of 
Mount Carmel ; and the Brooks Jahhok, Kedron, &c. 

Lakes. — The Dead Sea,* the Sea of Galilee or TtberiMy^ 
called idso the Lake of Getmesareth ; the Waters ofAIerom, 



ANCIENT GEOGRAPHY. 

THE FBINCIFAL COUNTBIBS KNOWK TO THB AHCIBNTfi. 

ASIA 

Chald JBA, In the earliest ages of the ^^orld, comprised the 
countries between the Enphrates and Tigris near tneir juno^ 
tion; but the name was afterwards giyen to the country 
douth-west of the Euphrates. Chaldsa may be regarded as 
the cradle of mankind, as it was in that part of the earth that 
the garden of Eden was situated. It was afterwards called 
Babylonia, from its metropolis BabyUm^ the most celebrated 
city of antiquity. This country Ji now called Irak-Arabi, 
and the chief cities are Bagdad and BassSra. 

AssTBiA originally meant the country to the east of the 
Tigris ; but the name was afterwards frequently extended to 
Syria. Assyria took its name from Asahur, one of the descen- 
dants of Shem. Its chief city was the celebrated Nineveh, 
which stood on the banks of the Tigris, near, it is supposed, 
the Bite of the Tillage of Nauma, in the neighbourhood of 
MofluL 

Stria compriBed all the oonntries between the Euphrates 
and the MedHeiranean on the one hand, and between Arabis 
and the branchee of Mount Taurus on the other. Damascus, 
which existed in the days of Abraham, was the chief dty of 
Syria. It is still a large and flourishing town. Between the 
Orontes and the Euphnites, about 170 miles north-east from 
Damascus, stood Pilmyra or ** Tadmor in the Desert." Its 
magnificent ruins are scattered over an extent of several 

* Dead Ssa.— This lako k dbo known in Soiiptrve laj ibm namee of the 
■SaU Sea, thi Sea qftke Plate, and the East Sea, The O w d t a ealled it 
jUpkaUiktM, firam the snlpluBOiu snd bitmninoiu msttev whkk ttWHtrnpoB 
Jl&jhores ; and -with whien its waten are de^lj im pregni ied. The atppeai^ 
•anee of fhia lea^ and of the whole eeeaerj sXmX it, taofearf, dMoiato, and 
Jaott'lftf. It Tarirn in eateni,.aoooKUDg to thc^seawm oI^m year, froaithaivl 
40 te 60 aikain length; and llnmmbottt 10 to i6 mlle»tnbfW<th. 

^ Aeaqf 7A0r*w.--Ihia la « flwhwatiHr lake, «bo«t 16 atflea k^Nb *■' 
fa» rix l» Biaa hBHuL 
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miles. Baalbec or Heliopolis, that is, the dtj of the Biiik» If 
also celebrated for its magnificent ruins, paiticiilarly foot a 
temple of the sun. Its site is about forty miles south-west of 
Damascus. 

About 120 miles north-north-east of Damascus, and 76 
miles east-south-east of Iskenderoon, stood Beroso, now 
Aleppo, a city of great wealth and importance when the trade 
of Europe and tlie East was carried on overland. 

To the west of Damascus, in that part of Syria called 
FhoDnicia, were the celebrated commercial cities of T)fre and 
Sidon; and farther to the south, Joppa, now JaffOf when 
Jonah embarked for Tarshlsh, and at which Solomon im- 
ported the materials for the Temple. 

On the Orontcs, about twelve miles from the coast, was 
the rich and populous city of Antioch,* where the disciples 
of our Lord were first called Christians : and near the 
mouth of the same river, the seaport, Seleuciot*' from which 
St. Paul embarked for Cyprus in his first apostolic journey. 

Mesopotamia ^ was the name given to the tract of country 
between the rivers Euphrates and Tigris. The southern part 
of this country, near the junction of the rivers, was included 
in the ancient Chaldeea or Babylonia. In Mesopotamia was 
Ur of the Chaldees, from which Abraham was called to the 
land of Canaan, (the country between the river Jordan and the 
Mediterranean Sea). In the north-west of Mesopotamia was 
Ilaran or Charrcsy^ and Edessa. 

Armenia, d which still retains its name, lies to the north ot 
the ancient Mesopotamia. It consists pnncipally of moun- 
tainous regions; and in it are the sources of the rivers 
Euphrates, Tigris, Cyrus or Kur, and Araxes or Aras. Tlie 
chief towns were Tigranocerta and Artaxata. In Armenia if 
the celebrated Mount Ararat, on which Noah's Ark first 
rested. 

Colchis, Albania, and Iberia, lay to the north of Ar* 
menia, between the Euxine and Caspian Sea. These countrifli» 
which are intersected by the Caucasian mountains, now iOp 
elude Georgia, Mingrelia, and part of Circassia. 

At the mouth of the Phasis stood a city of the same mineb 



* There vore sereral other cities called Aniioeh and Seleucia, 

^ Mewpotamia. This term is doriyed from' two Greek words which lAffdif 
in the middle or between the rivers. In lilce manner, the terms Pw^hAwmi 
Doab in Hindostan, signify, the one between tho^pe, and the other b etw tm 
the two rivers. Compare also Senegambia (that is, between the Senegat uA 
Gambia), in Africa ; and Enire Douro e Minho, in Portugal. 

* Haran is mentioned in. Genesis xi. 31 . It was here Crassos wu defttt0^ 
•ad slain by the Parthians. The Romans called it Curee- 

* Armtnia took its name from Aram, the Afbh ion of Shem. 
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the capital of Colchis, celebrated in fable for tho expedition of 
Jason in search of the Golden Fleece. 

Media lay to the south of the Caspian Sea, and north of 
Persia. Its chief town was Echatana. 

Persia, which still retains its name, lay to the north of 
the Persian Gulf, and to the south of Media; but it was 
afterwards greatly extended. Its ancient name was Elam, 
from being first inhabited by the descendants of Elam, the 
eldest son of Shem. The chief towns were, Persepolis, Susa, 
and Elymais, 

Arabia still retains its ancient name and divisions, namely, 
Arabia Desertay Petraa, and Felix, 

In Arabia was the land of Uz, the country of Job ; also 
Edom or Idumaea, the land of Midian, and Saba, the country 
of Sheba, the " Queen of the south."* 

In the tongue of land between the northern branches of tho 
Red Sea, were Mounts Sinai and Horeb ; and at the top of 
the eastern branch stood -Ezion-Geicr, from which the ships 
of .Solomon sailed to Ophir.b At the top of the western branch 
stood Arsinoe or Cleopatris, now Suez, 

Asia Minor consists of the great western projection of 
Asia between the Euxine or Black Sea on the north, thd 
Mediterranean on the south, and the ^gean or Archipelago 
on the west. The term Asia Minor does not occur in classic 
writers, but was first applied in the middle ages. 

The Eomans divided this part of Asia into Asia cis or intra 
Taurunif and Asia ultra or extra Taurum, 

BIYISIONS OF ASIA MINOR. 

In the north — ^Pontus, Paphlagonia, and Bithynia. 
In the west — Troas, Mysia, ^olis, Ionia, Lydia, and Caria. 
In the south — Lycia, Pamphylia, Pisidia, Isauria, and 
Cilicia. 
In the east — Cappadocia and Armenia Minor. 
In the middle — Galatia, Phrygia, and Lycaonia. 

The chief cities in Asia Minor were, Ilium or Troy in Troas; 
Ephisus in Ionia, celebrated for the temple of Diana, one of the Seven 
Wonders of the world :« Smyrna, also in Ionia, still a flourishing city ; 
Sardis and Philadelphia in Lydia; Halicamassus in Caria, where 
Herodotus the fJEtther of history was bom, and Mausolus^ was buried, 

* Saba or Sheba was in the south- westom extremitj of Arabia Felix, which, 
in the time of our Sariour, was oonBidered bj the Jews as the most distant 
land to the southward ; and hence she is described as coming from the utter* 
moit part qf the earth. 

b Ophir is supposed to hare been a port in Sqfala, on the sonth-eastera 
coast of Africa. 

* Hence the term mauwleum, which was first applied to his tomb. Tht 
fire other Wonders were the Pyramids of Kgypt ; the WalU aik4 'K»i><^^ 
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whose it»mb wtm mother of the Seven Wonders of the would : OsMb, 
also in Caria, in which was a celebrated statue of Temu. mda h$ 
PrazitSles; Patikra and Xantkus in Lycia; Perga in nm^Wia; 
Tarsus in Cilicia^ the birth-place of St PftuI ; lasmg, also in <Skil| 
where Alexander defeated Darlos; leonium^ DeHte. and Ljfdra^ im 
Ljcaonia, where St. Paul was stoneid ; (Acts xiv. 19.} Gurdimm ^ aad 
Laodicca in Phxygia; Chalccdon in Sithjnia, now cail«d flii^ifcrij 
XicdBOf now Nice, also in Bithynia, Gunoos for tiie first ganenl coandJ 
held there in 325; Sinopi, in Paphla^nia, the biith-place of DioganM; 
TrapezuSf now Trebizond, in Pontus ; and Cer&sus, whence Tgcnlhs 
is said to have first brought the cherrj^-tree into Italy. 

Of the northern and eastern countries of Aaia Bcaiody anj 
^hing was known by the ancients ; the fonner tiie Bonumi 
called by the general name uf Scythia, and the latter th^f 
divided into India intra Gangem, (within, or on this nde Hie 
Ganges, ) and India extra (beyond) Gangem* 

AFRICA. 

£i>YPT, which still retains its ancient name, was a ciTiU^d 
and powerful nation eyen in the days of Abraham. It wii 
first inhabited by Ham and his descendants ; and hence it 
was called by the Jews Mizraimy »> or the land of Ham. 

The chief cities were — Memphis, which stood on theNilBi 
about a hundred miles from its mouth, near the locality (A 
Grand Cairo, its present capital; Thebes, famous fixr iti 
hundred gates, about two hundred miles farther up the river} 
and a little below Thebes, Coptos, once the gpreat emporiiiii 
of Arabian and Indian commerce. 

Towards Ethiopia, nearly imder the tropic of Chancer, wai 
Syeni; near the mouth of the eastern channel stood PdushiMt 
now Damietta; and at the mouth of the western channei 
Canopvs, now Rosetta. About fifteen miles to the weft of 
Canopus, between Lake Mareotis and the island of Fharoi^ 
which was joined to the mainland by a mole or caiuewaj 
nearly a mile long, stood the celebrated city of Alexandnas 
fo called from its founder, Alexander the Great. It was sub- 
sequently called Scanderoon, but it has again resumed tti 
ancient name.« 

Hie other ancient divisions of Africa were Lybia, Ethto* 
pia, Begio Syrtica, Africa Propria, Nimiidia, Mauritania, 
■nd Ga)tulia. 

QtrAuiifl of Babylon ; the Labyrinth of Egypt ; the CoIosbus of Rhodes i mi \ 
Um Statue of Jupiter Olympus at Athens, 76 feet high, soulptored hj PUikI ] 
In iroiT and gold. 1 

* Where Alexander out the famous Oordian koot, instead of on^fing IC> 

^ Mixra^m, a son of Uam. 

o Soanaeroon is a oorruptlun oi A\cxBtTv^\&. 
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Ltbu la; to the wcat o 

Mut M fiiT as the Great Syi 
was a Dotcd city colled Cyrcne, whence the territorj adjoin- 
ing WM called Cyrenaica, or " Uie Country abont Cyrene." 

Btwopia lay to the aouth of Egypt along the Nile. Il 
Includea Abyssinia and Nubia. 

Bbcio Svbtica lay between the Sgrtia Major (Gnlf of 
Sdni) and Sip-tis Minor (GiUf of Cnbea.) I' was afterwarda 
esUed Tripihg or Tripolitana, &om iti Uiroe prmeipB] cities.* 
*1 ia now caUed Tripoli. 

Africa Fhoprta compriisd the teiritory of the aadent aai 
.cdcbratcd Carthage. ItH other citiea were Utica. Hadrumi- 
'totu, Thapnu, and Tunis, which is about fiiteen mites to the 
— et uf the siK of the ancient Carthage. 

The chief towns of Numidia wore Cirta, Tabruca, and 
lEppo Itc^ua. 

The chief towns of Mauritfljxia wore Owwrea and Tln^ 
oow Tanker. 

South of SiBuritaaia lived the GrolQii, and Garymnntct, 
of whoae country Uttle was known. 

West of CiBtuUn wore the /rwufo Forlanafrc or Fortunate 
rbtaodg, one of vhivh was called Canaria, from the oomber 
of large dogs Icanet) found in it. They are now called thd 

North of the Fortunate, were the Insula Ptirpararia, iit- 
BBTcred bjr Jtiba, who there set ap a miinnfacture of picrple 
nicy are now called the Madeiras. 



Qa^ciA or Grcccv, wliiuh, generally spcakine, cimipre- 
hendcd the Peloponnesus. Graecia Propria, Thessalla, and 
Epims. 

Italia or Italy, tlie thtee principal divisions ai vrliicb were 
Italia Propria in the middle ; Magna Qnacia in the south : 
~~id Gallia Cisidpina in the north. 

BifiPANiA or Spain, and Ldsitahia or Portogal. Sp^ 
ta also called Iberia, and from its aiestent aitnaUon. Btiperia. 
Qallia or Ganl was divided into Oallia Cinaljihia, or tlie 
vtbcm part of Italy ; and Gallia TVomn^uu. or the modeni 
'aoce. Belgium, Switzcrhuid, and part of Qennooy. Truii' 
'ne Gaul was divided into three i>iLn4, CeUiea, Bitgkm, 
A'lUitmia. 



i 
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Gerhania or Germany, which, generally speakiiig, in- 
cluded the country between the Rhme and the Y istula, the 
Danube, and the Baltic. 

Batayia, now Holland or the Netherlands. 

Scandinavia, now Denmark, Sweden, Norway, Laplandt 
and Finland. 

Sarmatia, which compreliended Kussia, Poland, and ptft 
of Prussia. 

Da CIA, now Moldavia, Wallachia, and Transylvania. 

M(£8iA, now Servia and Bulgaria. 

TnRAciA or Thrace, now a part of Roumelia. 

Illyricum, now Dalmatia, Bosnia, Croatia, and Sclavonia. 

Pannonia, now Hungary; ^Noricum, now Austria; Hkl- 
VETIA, now Switzerland; Hh^etia and Yindelicia, nor 
♦lie Tyrol and Country of the Orisons. 

Britannia,* or England; Caledonia, or Scotland; and 
Hibernia, or Ireland. 

Islands.— SiaV/a or Sicily ; Sardinia ; Cretan now CaniVia 
Melita, now Malta ; Baleures or Balearic Isles, now Majorca; 
Minorca, and Iviza ; Eubo'ay now Negropont, &c. 

Peninsulas. — Clicrsoncsus Cimbrica, now Jutland; Pelo' 
ponnesus, now the Morca; Clicrsoncsus Tattricof now tho 
Crimea. 

Seas. — Mare Magnum or Internum, now the Mediterranean 
Sinus Codanus, now the Baltic ; Oceanus CantabricuSy now th6 
Bay of Biscay ; Mare ^gcpum, now the Arclux>elago ; Ptmtiu 
Euxtnus, now the Black Sea ; Palus McButis, now the Sea of 
Azof; Propontis, now the Sea of Marmora, &c. 

Bivers — liha, now the Volga; Danubius or Ister^ the 
Danube ; Tanais, the Don ; Bonjsth^es, the Dnieper ; Padtu 
or Eridanus, the Po ; Bhenus, the liliinc ; Rkodanus, the lihone; 
j4ibis, the Elbe ; Ibcrus, the Ebro ; Liger or Ligiris, the Loire; 
Sequ&na, the Seine ; Baetis, the Guadalquivcr. 

IiAKEs. — LemiinuSf Geneva; Brigantinus, Constance. 

* When tbo Romana mradcd Britain it was divided into a number of nMn 
indrpondcnt states or tribes. Tho principal of these were the Cantii, inhabitf 
ing Kent ; the Trinobantes, Middlesex ; the Belgcc, H&mpshiro, Wiltahlns 
and Somersetshire ; the Durotrfges, Dorsetshire ; the Damnonu\ DoToniUrt 
and Cornwall ; the Silures, South Wales ; the Ordovicet, North Walei ; thi 
Icffii, Essex, Suffolk, Norfolk, &o. ; tho Brigantes, Yorkshire, dco. 

The Romans divided tho country into two parts, Romana and Barbara, <d 
different extent at different times, according to the progress of their ounquosti. 
Britannia Romana they further divided into Prima, Secunda, Superior, !»• 
Jbrior, 6co. 

The names of the principal rivers were, the Tametis (Thames), SaMuB 
(Severn), ^ftctf (Humber, dto.), Tecfra (Wear), Tina (Tjne), //tfiur (Kdeajb 

The principal islands were, Veciis (Wight), JAffui (Anglesey), and Jf<NM<( 
If oncda (Main). 
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QUESTIONS ON THE MAP OF THE WOULD. 

1. What have you beforo you ? 2. What is a nia/> ? 3. What 
is a globe f 4. How much of a globe can you see at once ? 
5. How might you see it all at one view ? (By dividing it into 
two equal parts or liemispheres, and by placing them on a table 
or against a wall, with their edges in contact.) 6. Is not a map 
of the world intended to represent a glohe^ so divided and so 
placed ? 7. In looking at a globe or a map, where is the ob- 
server supposed to be ?» 

8. yf\iB.tvR Geography f 9. How is the tfartA divided ? 10. What 
parts of the map before you represent landf 11. Point to the 
parts which represent water, 12. Is there more water than 
land upon the surface of the earth? 13. How much more do 
you tlunk? 14. What do you mean by two-thirds f 16. The 
two-thirds of a shilling are ? IC. Of a yard ? 17. Of a foot? 

18. What is the Equator ? 19. Why is it so called ? 20. How 
does it divide the earth ? 21. Why are they called liemisplteres « 
22. Why northern and soutltern ? 23. Why the top of the map 
called the north ?* 24. The bottom, or the part opposite to the 
north, is called ? 25. Point to the east, west, norm-east, north- 
west, south-east, and south-west of the map. 26, How do you 
find the four cardinal points of the horizon ? 27. Point in the 
direction of the north, south, east, west, north-east, <fec.« 

28. Is there more land north of the equator than to the south 
of it? 29. How much more do you think? 30. How many 
great di^dsions of land are there on the earth's surface ? 31. How 
many of water ? 32. Name, and point out the five great divisions 
of land. 33. Name, and trace with the pointer, the five great 
dimions of water ? 34. Which of the great divisions of land 
are in the northern hemisphere or north of the equator? 
35. How are the others situated with regard to the equator? 
80. Which of the oceans, or great divisions of water are in both 
hemispheres? 37. Which is confined to the northern, and 
which to the southern hemisphere ? 

88. What is a continent ? 39. What is an ocean f 40. Name 
the continents in the order of their size. 41. Name the oceans 
in like manner. 42. Europe, Asia, and Africa are sometimes 
called? 43. Why is America called the western continent? 
44. Why the New World? 45. Oceanica comprehends? 46. What 
is meant by the term Avstraliaf 47. What by Polynesia t 

48. How is Europe bounded on the north? 49. How on the 

* See page 120 for the answer. See also page 166* 
^ 8ee note« page J 4. « See page 119 
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south? 00. West? 51. East? 02. Qire the bonndaries of 
Asia, Africa, and America, in the same way. 53. Point out 
AustraUa, and the principal islands of Puljiiesia. 04. Wliioh 
of the continents, or great divisions of land, are connected ? 
05. Are Uio oceans, or great divisions of water connected with 
each other? 00. The Pacilftc extends from ? 57. The Ailaiiti€ 
extends from ? 58. The Indian Ocean lies between ? 50. The 
Arctic Ocean sorrounds ? GO. The Antarctic ? 61. Are theroi 
or could there be, any natural or delbiite boundaries b otwo ai 
these oceans ? 

C'i. What is a. sea f G3. Name and point out the seas con- 
nected with tlie Atlantic on the east side ? 64. On the west t 
05. The seas coniici'ted with the Indian and Arctic Oceans? 
00. Why is there no part of tlio Antai'otic Ocean called a sea? 
07 ^Vliy was tlio Pacific so called ?* Oy. The Atlantic owes 
its name to? 0!). The Indian Ocean, wliy so called ? 70. The 
moaning of the terms /trctic and Antarctic ? 

71. Into how many grand declivities is Europe divided? 
72. The Citnsuqiu'nt direcbon of tlio principal rivers in Europe? 
7'). Name some of tliem, and point to then' sources and gonend 
direction- »> 74. The great physical or natural divisions of Asia? 
75. The great nortfwrn declivity lies between ?" 76. By what 
great rivers may the northern declivity be traced ?*» 77, Name 
the other great natunil divisions of Asia, and trace the principal 
rivei*s which flow through them.b 78. Into how many great 
natural divisions may South America be dirided? 70. Into how 
many, North America ? 80. Name and trace each upon tho map. 

81. The continents or great divisions of the land are subui' 
vidod into ? 82. The Political divisions of the earth are ? 
80. Name, and trace upon the map, tlio countries in the north 
of Em'ope. 84. In tlio north-east. 85. In the east f 86. In the 
middle f 87. The south of Em'ope consists of three great pro- 
jections, namely? 88. To the ivest of Europe is the insular 
kingdom of? 

80. Name and trace upon the map, the x)riucipal seas of Europe. 
00. Also, the gnlfSf hays, channels^ and straits. 01. Name, and 
pDint out the principal islands of Europe. 02. Also, the penin- 
sidus and capes. 03. Where is the Isthmus of Corinth ? 04. Of 
Perekop? 05. Name and trace ux)on tho map the principal 
mountain ranges in Europe. 00. Also, tho rivers and lakes, 
07. The empires of Europe, and their capital cities? 

08. The Five Great Powers of I'luropo ? 00. The capital city of 
each? 100. The second-rate powers? 101. The capital city of 



<^ Seo note, page 1 G7. 



» Kseo noie, page lu/. 

b For answers to thoise questions turn to pages 124 and V2': 
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Toum*. 
Gratz, 
Greenlaw, 
Greenock, 
Greenwich, 
Groningen, 
Guatemala^ 
Guildford, 
Haarlem, 
Haddington 
Hague, 
Halifax, 
Halifax^ 
Hall, . 
Halle, 
Hamburg, 
Hamilton, 
Hanau, 
Hanover, 
Harrowffate 
Hartford, 
Harwich, 
Hasselt, 
Hastings, 
Havannah, 
Haverfordwest, 
Havrc-de-Graco, 
Hawick, 
Hay^, . 
Heidleberg, 
Heilbronn, . 
Helvootsluys, 
Henly, 
Herat, 
Hereford, . 
Hernosand, 
Hertford, . 
Hildesheim, 
Hillsborough, 
Hohart Town, 
Holyhead, 
Holywell, 
Holy wood, 
Hooni, 
Huddersfield, 
Hue, . 
Hull, . 
Huntingdon 
Hydra, 
Innsbruck, 
luverary, 



Pop. 
50,000 

1,355 

36,609 

105,784 

30,000 

50,000 

6,740 
*24,000 

3,900 
60,000 
26,000 
33,582 

6,500 

25,000 

180,000 

9,630 
15,000 
28,000 

3,372 
13,555 

3,829 

8,000 

17,011 

150,000 

6;580 
27,000 

6,683 

1,455 
13,500 
10,000 

1,644 

3,622 
50,000 
12,113 

2,000 

6,605 
14,000 

1,300 
16,000 

5,622 

5,740 

1,408 

10,000 

30,880 

100,000 

84,690 

6,219 
20,000 
13,000 

1,100 



Page. 
213 
191 
191 
35 
228 
246 
183 
228 
191 
228 
245 
184 
225 
216 
171 
191 
225 
225 
188 
245 
183 
230 
188 
249 
183 
207 
191 
183 
226 
225 
228 
183 
238 
182 
231 
183 
225 
196 
252 
18H 
183 
196 
228 
187 
238 
187 
182 
235 
213 
191 



Toums. 
Inverness, . 
Ipswich, 
Irkutsk, . 
Irviue, 
Ispalian, 
Ives, St., . 
Jacca, 

Jaffa, . 

Jago, St., . 
J ago, St. dc Com 
Janiua, 
Jassy, 

Jedburgh, . 
Jeddo, 
Jena, 

Jerusalem, . 
John, St., N. F., 
John, St.jN.B., 
Kaffa, 
Kelat, 
Kells, 
Kelso, 
Kendal, 
Kherson, 
Khiva, 

Kidderminster, 
Kiel, 

Kilbeggan, . 
Kildare, 
Kilkenny, . 
Killala, 
Killaloe, 
Killamey, , 
Kilmarnock, 
Kilrea, 
Kilrush, 
Kinghorn, . 
Kiuijscourt, 
Kingston, • 
Kingston, 
Kingj'town, 
Kingstown, 
Kinross, 
Kiusale, 
Kirkcaldy, . 
Kirkcudbright, 
K'rkwall, . 
Klagenfurt, 
Knoxville, • 
Kokttn, • 



Pop. Page, 

12,793 191 

32,914 183 

18,000 239 

7,500 191 

100,000 238 

3,500 182 

3,000 218 

4,000 239 

65,000 247 

, 28,000 218 

36,000 236 

40,000 236 

3,600 191 

1,000,000 239 

6,000 225 

15,000 229 

15,000 245 

12,000 245 

7,000 210 

12,000 239 

4,500 195 

4,800 191 

11,829 182 

30,000 210 

12,000 240 

18,462 188 

13,000 227 

1,442 195 

1,298 195 

18,000 195 

1,200 196 

2,230 196 

7,000 196 

21,443 191 

993 195 

5,000 195 

1,568 191 

1,143 196 

8,000 245 

6,279 183 

10,453 195 

3.5,000 249 

2,600 191 

6,000 196 

10,475 191 

2,700 191 

3,500 190 

15,000 213 

2,000 246 



272 INTEODUCTION TO QEOOBAFHT. 

151. What parts of Asia and America are in the same latitude 
as the southern conntrics of Europe ? 152. What, in the same 
as the middle ? 153. What, in the same as the northern t 

154. What part of America is in the same latitude as Ireland ? 

155. Which is the largest European island? 156. Asiatic? 
157. African? 158. American ? 159. Where is there no latitude? 
100. Where no longitude ? 161. At what point is there neither 
latitude nor longitude ? 102. In what longitude is New Zealand f 

103. Point to Cape Horn, Cape of Good Hope, Gomorin, Eo- 
mania, Severo or Taimura, Guardafui, Cape Verde. 164. The 
most northerly cape in Europe ? 105. The most easterly cape in 
South America ? 106. The most westerly in Africa ? 107. Where 
is the White Sea? 108. Tlie Black Sea? 169. The Bed Sea? 
170. The Yellow Sea ? 1 71. What is an Archipelago ? 172. 'Where 
is the Archipelago ? 173. The Indian Archipelago ? 174. The 
Columbian Archipelago ? 

175. One vessel meets another at 30* north latitude, and 60" 
west longitude ; point to the spot 176. A vessel springs a leak 
at 85° east longitude and 25° south latitude, show her position, 
and calculate how many miles she is from the nearest land.« 
177. In a voyage from the Black to the White Sea, what straits, 
seas, &c., must be passed through ? 178. From the Red to the 
Yellow Sea ? 179. "What is likely to be the cargo of a vessel firom 
the Baltic ? 180. Of one from the Mediterranean ? 181. Of one 
from the West Indies ? 182. Of one from India ? 183. Of one 
from Greenland? 184. Of one from England? 

185. Between what parallels does each of the continents lie ? 
180. Between what meridians ? 187. The direction, and distance 
in degrees, of New Zealand from New Holland ? 188. In what 
direction from New Holland is Polynesia? 189. What gronps are 
in the same latitude as Madagascar ? 190. What group in the 
same latitude as Mexico ? 191. Name and trace on ihe map th 3 
discoYerics of Captains Inglefield and M^Clure. 

[Similar questions should be put to the pupils on the maps of EnroptL 
Asia, Africa, America, &c But, as in a map of the world, the com- 
parative size and relative position of all the divisions of the earth are 
presented to the pupils at one view, they should be kept at it till thaj 
Decome perfectly familiar with its great outlines. When once theimact 
•f a MAP OF THE WORLD is firmly fixed in the mind of a pupil, hia diffi- 
culties in Geography are over.] 



* See p. 46 for the method. 
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POPULATION' 




OF THS crriEB AND TO 


WHS HENTIOKKD IN THIS WOBK.- 


A»lborg, . 


^0 


f3^ 


Anlioeb, . 


10,(K» 240 




i.m 


^■22 




2,500 19S 




8,000 


227 


Ap3 ■ 


79,000 2S0 


Aberdeen, . 


7l,y73 


103 


6,000 222 




5,0-2,5 


18-3 


Appleby, ' ; 


2,519 182 


AbeiTttwith, 


&.'m 


ltt3 


AreWgel, . 


24,500 210 


i^-. 


5,!)4S 
1-2,000 


1H3 
211 


Arequlpa, . 


3,000 195 
35,000 Z'.i 


A»palco, . 


4;('00 
10,000 


240 


JE; : 


5,"00 234 
5,000 230 


Aden 


35,000 


2.T9 


Ark low, . 


3.306 195 


AdriBlople. 

Agm, 
Amm, . 

ATx-lB-Chapelle, 
Aj«cio, . 


100,000 
65,000 




S'i ■ 


9,500 196 
15,000 228 


17.000 
46,000 


213 
216 


Ashbourue, . 


2,000 I US 


u,,™ 


206 


AEsen. 


2,500 228 


AlhanT, 


60,763 


246 


Assumption, 


10,000 247 


Albani, St., 


7,000 


iH:t 


A.Wrga, . 


3,000 228 


Aleppo, . 
Al«9«adiia, 


60,000 


239 


Astraan, . 


46,000 239 


36,000 




Atby.. . 


6,500 195 




60,mi0 


243 


Atlirns, . 


27,000 235 


Algler., . 
Aircsnt, . 


95,000 


2+3 


Atldone, . 


6,500 195 


25,000 


21 B 


AugEbutg, . 


37,000 226 


Alkaiei, . 


sjsoo 


220 


Augu«», . 


6,,i00 216 


Alloa, 


6,676 


l!tl 


Auguila, . 


8,000 216 


Almdd^ . 


6,000 


220 


Ansnsliue, St. 


2,5(H) 246 


Almeira : 


19,000 


2\e 




30,000 230 


Aluwifk, . 


6,371 


102 


A-nW ■ 


5,000 218 


16,000 


2:10 




4,000 24.1 


Altotf, 


1,700 


222 


AySury, '. 


6,000 183 


Altona, '. 


27,000 


227 


Ayr, . . 


17,62* 191 




9,000 


22B 


Badojoz, . 


13,000 319 


Amienit, ' '. 


J7,llOO 


207 


B«dei-B.den, 


6,000 225 


200,000 


239 


gsf' : 


70,000 239 


AmX'rdam,' 


220,000 


228 


1.^,000 247 


AmEterdun, New 


5,000 


2*7 


Bale or Denle, 


25,000 223 




36,000 


•J23 


BalLriggan, 


2,310 195 


AndiewB, St., 


5,107 


I»l 


Balkl." . 


2,000 239 


Annan, 


S400 


lUl 


Bflllina, . 


6,500 19tf 




3,000 


J46 


BllliuMloe, 


5,000 196 



lerljmppViwTO Aitaticini iljiicanw 
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Tounu. 
Ballymote, . 
Ballyshaimon, 
Ballymena, 
Baltimore, 
Banagher^ 
Banbridge, 
Banbory, 
Bandon, 
Banff, 
Bangor, 
Baogor, 
Banfor, 
Bankok, 
Barcelona, 
Ban, . 
BasaSra, 
Bastia, 
Bath, 

Beaumaris, 
Bedford, 
Belfast, 
Belgrade, 
Belize, 
Belturbot, 
Benares, 
Buuin, 
Bergen, 
Bergon-op-Zooni 
BeiTiu, 
Borne, 
Bervie, 
A^erwick, 
Betlis, 
Beyrout, 
Bigglesvracl 
Birba-), 
Birr, . 
Birmingham 
Blackburn, 
Bogota, S. I 
Bois-le-Duc 
Bokhara, 
Bologita, 
Bolton, 
Bo'ness, 
Bombay, 
Bonn, 
Bordeaux, 
Bomou, 
Bogna-8enu, 



Pop. 

.965 

3,700 

6,500 

169,054 

1,846 

3,500 

«,715 

7,500 

6,000 

6,388 

2,«.50 

14,432 

50,000 

120,000 

19,000 

60,000 

13,000 

54,240 

2,600 

11,693 

100,300 

30,000 

4,500 

2,054 

600,000 

15,000 

2.5,000 

7,000 

400,000 

25,000 

864 

I5,0i)4 

10,000 

15,000 

3,807 

' 15,000 

6,000 

232,841 

46,536 

40,000 

20,000 

150,000 

75,000 

61,171 

2,600 

300,000 

15,r)00 

120,000 

10,000 

60,000 



Page. 
196 
195 
195 
246 
195 
196 
183 
196 
191 
188 
196 
245 
239 
219 
221 
239 
206 
188 
188 
183 
195 
236 
179 
196 
239 
243 
232 
228 
216 
223 
191 
182 
239 
240 
183 
218 
195 
187 
187 
247 
228 
239 
222 
187 
11)1 
238 
217 
206 
243 



Towns 
Boston, 
Boston, 
Boulogne, 
Boyle, 
BouBsa, 
Braga, 
Braganza. 
Bray, . 
Brechin, 



Brecknock or Brecon, 6,100 



Breda, 

Bremen, 

Breslau, 

Brest, 

Bridgewater, 

Bridffcnorth, 

Briel, . 

Brighton, 

Brindisi, 

Bristol, 

Bruges, 

Brunu, 

Brunswick, 

Brussels, 

Bucharest, 

Buckingham, 

Buda or Ofen, 

Buenos A^res, 

Burgos, 



Bury St. Edmonds, 13,900 



Cabes, 

Cabul, 

Cadiz, 

Caen, 

CaermartLen, 

Caernarvon, 

Caff a or Kalfa, 

Cagliari, 

Cairo, 

Calcutta, 

Callan, 

Calmar, 

Cambridj^e, 

Campbelton, 

Candahar, . 

Candy, 

Canterbury, 

Canton, 

Cape Town, 



Pop. 

17,518 
136,871 

30,000 
3,800 

16,000 

15,080 
4,000 
3,166 
6,637 



13,000 

75,000 

112,000 

35,000 

10,317 

7,610 

4,500 

69,673 

6,000 

137,328 

44,000 

45,000 

40,000 

140,000 

80,000 

8,069 

40,000 

100,000 

15,000 



30,000 

60,000 

55,000 

40,000 

10024 

8,674 

6,000 

30,000 

250,000 

500,000 

3,500 

6,000 

27,815 

6,880 

50,000 

3,000 

18,398 

500,000 

22,500 

30,000 



Page. 
183 
245 
200 
196 
244 
220 
220 
195 
191 
188^ 
228 
225 
216 
207 
18S 
182 
228 
188 
221 
187 
230 
213 
225 
230 
236 
183 
214 
247 
218 
183 
243 
238 

»219 
206 
183 
183 
210 
221 
243 
238 
195 
231 
188 
228 
238 
240 
188 
238 
243 
247 
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Toum*. 
Gratz, 
Greenlaw, . 
Greenock, • 
Greenwich, . 
Groningen, . 
Guatemala^ 
Guildford, . 
Haarlem, . 
Haddington, 
Has^e, . 
Halifax, 
Halifax^ 
Hall, . 
Halle, 
Hamburg, . 
Hamilton, . 
Hanau, 
Hanover, . 
Harrow^ate, 
Hartford, . 
Harwich, . 
Hasselt, . 
Hastings, . 
Havannah, 
Haverfordwest, 
Havrc-de-Graco, 
Hawick, 
Hay, . 
Heidleberg, 
Heilbronn, . 
Helvoctsluys, 
Henly, 
Herat, • 

Hereford, , 
Hemosand, 
Hertford, . 
Hildesheim, 
Hillsborough, 
Hoburt Town, 
Holyhead, 
Holywell, 
Holywood, 
Hoorn, 
Huddersfield, 
Hue, . 
Hull, . 
Huntingdon 
Hydra, 
Innsbruck, 
luverary. 



Pop. 
60,000 

1,355 

36,609 

105,784 

30,000 

50,000 

6,740 
24,000 

3,900 
60,000 
26,000 
33,582 

6,500 

25,000 

180,000 

9,630 
15,000 
28,000 

3,372 
13,555 

3,829 

8,000 

17.011 

150.000 

6,580 
27,000 

6,683 

1,455 
13,500 
10.000 

1,644 

3,622 
50,000 
12,113 

2,000 

6,605 
14,000 

1,300 
16,000 

5,622 

5,740 

1,408 

10,000 

30,880 

100,000 

84,690 

6,219 
20,000 
13,000 

1,100 



Page. 
213 
191 
191 
35 
228 
246 
183 
228 
191 
228 
245 
184 
225 
216 
171 
191 
225 
225 
188 
245 
183 
230 
188 
249 
183 
207 
191 
183 
226 
225 
228 
183 
238 
182 
231 
183 
225 
196 
252 
18H 
183 
196 
228 
187 
238 
187 
182 
235 
213 
191 



Toums. 
Invenicss, . 
Ipswich, 
Irkutsk, . 
Irviue, 
Ispahan, . 
Ives, St., . 
Jacca, 
Jaffa, 

Jago, St., . 
J ago, St. do Com 
Janiiia, 
Jassy, 

Jedburgh, . 
Jeddo, 
Jena, 

Jerusalem, . 
John, St., N. F., 
Johu, St., N. B., 
Kaffa, 
Kelat, 

Kells, . 

Kelso, 
Kendal, 
Kherson, . 
Khiva, 

Kidderminster, 
Kiel, 

Kilbeggan, . 
Kildare, 
Kilkenny, . 
Kilbla, 
Killaloe, 
Killamey, . 
Kilmarnock^ 
Kilrca, 
Kilnish, 
Kinghorn, . 
Kingscourt, 
Kingston, • 
Kingston, 
Kingstown, 
Kingstown, 
Kinross, 
Kinsale, 
Kirkcaldy, . 
Kirkcudbright, 
K'rkwall, . 
Klagenfurt, 
Knoxville, • 
Kokan, • 



Pop. Page. 

12,793 191 

32,914 183 

18,000 239 

7,500 191 

100,000 238 

3,500 182 

3,000 218 

4,000 239 

65,000 247 

28,000 218 

36,000 236 

40,000 236 

3,600 191 

1,000,000 239 

6,000 225 

15,000 229 

15,000 245 

12,000 245 

7,000 210 

12,000 239 

4,500 195 

4,800 191 

11,829 182 

30,000 210 

12,000 240 

18,462 188 

13,000 227 

1,442 195 

1,298 195 

18,000 195 

1,200 196 

2,'230 196 

7,000 196 

21,443 191 

993 195 

5,000 195 

1,568 191 

1,143 196 

8,000 245 

6,279 183 

10,453 195 

a%000 249 

2,600 191 

6,000 196 

10,475 191 

2,700 191 

3,500 190 

15,000 213 

2,000 246 
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Toums. 
KoD^berg, . 
Konigaberg, 

Lahore, 
Lanark* 
Lancaster, 
La Paz, 

Larisaa, 

Lame, 

T<afi^ai 

Laucnburg, 

LauucestoQ, 

Lausanne, . 

Laybach, 

Leamington, 

Ledbury, . 

Leeds, 

Leghorn, . 

Leicester, . 

Leighlinbridgo, 

Leipsic, 

Leith, 

Lemberg, . 

Leominster, 

Leon, 

Leon, 

Lepanto, 

Lerwick, . 

Letterkenny, 

Leeu warden, 

Lewes, 

Lexington, . 

Leyden, 

Liege . 

Lifford, 

Lima, 

Limavady, . 

Limerick, . 

Lincoln, 

Linlithgow, 

Linz, 

Lisbon, 

Lisburn, 

Lisle or Lille, 

Lismore, 

Lichfield, . 

Little Rock, 

Livadia, 

Liverpool, . 

Xiancutif, 



Fop. 

4,000 

75,000 

8,000 

100,000 

5,008 

16,168 

30,000 

30,000 

3,300 

25,000 

3,000 

6,005 

15,000 

13,000 

15,692 

3,000 

172,270 

80,000 

60,584 

1,292 

55,000 

30,919 

75,000 

5,214 

6,000 

8,000 

2,500 

2,900 

2,000 

21,000 

9,533 

8,000 

37,000 

74,000 

570 

55,000 

3,300 

55,000 

17,536 

4,200 

35,000 

280,000 

6,700 

68,000 

2,800 

6,573 

4,000 

6,000 

376,063 

570 



Page. 

233 

216 

220 

239 

191 

182 

247 

236 

195 

240 

227 

183 

223 

213 

188 

182 

187 

222 

187 

195 

226 

193 

214 

182 

218 

246 

234 

190 

195 

228 

183 

246 

228 

230 

195 

247 

195 

196 

183 

191 

213 

220 

195 

206 

196 

182 

246 

234 

187 

183 



Towns, 
Llanelly, . 
Loango, 
Lodi, 

London, . 
Londonderry, 
Longford, . 
Lorca, 
Loretto, 
L^Orient, . 
Loughborough, 
Lou^hrea, . 
Louis, St., . 
Louisville, . 
Louvain, 
Lowell, 
Lowestoft, . 
Lowtherstown, 
Lubeck, 
Lucca, 
Lucerne, . 
Lucknow, . 
Ludlow, 
Lugano, 
Luneburg, . 
Lurgan, 
Luxemburg, 
Lynn Regis, 
Lyons, 
Macao, 
Macclesfield, 
Madras, 
Madrid, 
Maestricht, 
Magdeburg, 
Maidstone, . 
Malacca, 
Malaga, 
Mallow, 
Malvern. . 
Manchester, 
Manheim, . 
Manor Hamilton 
Mansfield, . 
Mantua, 
Margate, . 
Manno, San, 
Marlborough, 
Marseilles, . 
Maryborough, 



Pop. 

8,700 

15,000 

16,000 

2,362,236 

20,000 

5,000 
40,000 

8,000 
20,000 
10,900 

6,800 
70,860 
43,196 
26,000 
33,383 

6,580 

1,]00 

45,000 

24,000 

10,000 

300,000 

5,376 

4,500 
13,000 

4,500 

12,000 

19,355 

170,000 

30,000 

39,048 

300,000 

220,000 

22,000 

55,000 

20,801 

12,000 

52,000 

6,000 

150 

316,213 

24,000 

1,227 
10,012 
28,000 

9,100 

5,000 

3,908 
150,000 

2,635 

8,000 



Page. 
183 
243 
221 
187 
195 
195 
218 
221 
207 
182 
196 
246 
246 
230 
245 
182 
196 
230 
221 
223 
239 
182 
222 
225 
196 
228 
183 
206 
239 
187 
238 
219 
228 
216 
183 
239 
219 
196 
188 
187 
225 
186 
188 
222 
188 
221 
183 
207 
195 
221 



INTRODUCTION TO OEOGRAPfiT. 
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Toums, 
Matlock, 
Hatsmu, 
MaynooUi, 
Mecca, 
Mechlin, 
Medina, 
Meiningen, 
Melrose, 
Memel, 
Mentz, 
Mequinez, 
Messina, 
Mexico, 
Miaco, 
Middlebnrg, 
Milan, 
Milford, 
Miranda, 
Mistra, 
Moate, 
Mobile, 
Mocha, 
Modena, 
Moffat, 
Mogadore, 
Mold, 
Monaco, 
Monaghan, 
Monmouth, 
Montgomery, 
Mons, 

Monte Video, 
Montpellier, 
Montreal, • 
Montrose, . 
Morocco, . 
Moscow, 
Mostar, 
Mosul, 

Mountmellick, 
Mountrath, 
Mourzouk, . 
Mullingar, . 
Munich, 
Munster, 
Murcia, 
Musselburgh, 
Naas, 
Nairn, 
Namur, 



Pop. 

550 

50,000 

2,204 

30,000 

24,500 

18,000 

6,000 

893 

10,000 

36,000 

60,000 

85,000 

150,000 

500,000 

14,000 

180,000 

2,800 

4,800 

1,500 

1,979 

20,513 

7,000 

27,000 

1.413 

17,000 

3,400 

1,200 

3,800 

5,700 

1,200 

23,000 

12,000 

40,000 

44,000 

15,238 

100,000 

350,000 

7,500 

40,000 

4,000 

2,101 

3,500 

5,500 

110,000 

24,000 

36,000 

7,092 

3,500 

3,000 

21,500 

38,000 



Page. 
188 
239 
195 
238 
230 
230 
224 
191 
216 
225 
243 
221 
246 
239 
228 
214 
183 
220 
235 
195 
246 
238 
222 
191 
243 
183 
221 
196 
182 
183 
230 
247 
207 
245 
191 
243 
210 
236 
239 
195 
195 
243 
195 
225 
216 
219 
191 
195 
191 
230 
206 



Towns. 

Nankin, 

Nantes, 

Naples, 

Nauplia, • 

NasoTille, . 

Natchez, 

Navan, 

Navarino, . 

Nenaffh, 

Neufchatel, 

Newark, 

Newark, 

Newborn, . 

Newcastle, . 

Newcastle-on-Tyne, 

N.C.-under-Line, 

New Galloway, 

Newhaven, . 

Newmarket, 

New Orleans, 

Newport, 

New Radnor, 

New Ros3, . 

Newry, 

Newtownlimavady, 

Newton, 

Newtownards, 

New York, 

Nice, . 

Nimoguen, 

Ningpo, 

Nismes, 

Norfolk, 

Norrkoping, 

Northampton, 

Norwich, . 

Nottingham, 

Nuremborg, 

Oakham, 

Odensee, 

Odessa, 

Okhotsk, 

Oldenburg, 

Omagh, 

Oporto, 

Orleans, 

Osnaburg, 

Ostend, 

Otranto, 

Oudex\«t^e, 

Oviedo, 



'PM. . 

300,000 

87,000 

340,000 

9,000 
10,478 

5,000 

4,500 

2,000 

8,000 

5,000 
11,330 
38,894 

4,000 

3,000 

87,784 187 
10,569 188 

447 
20,345 

2,956 
119,461 

9,000 

2,300 

7,700 
13,500 

3,300 

6,371 

9,800 
515,507 
35,000 
17,500 
250,000 
45,000 207 
14,000 246 
12,000 
26,657 
68,195 
57,407 
40,000 

2,800 

9.000 
70,000 

1,600 

8,000 

3,385 
80,000 
40,000 207 
12,000 225 
14,000 230 

4,000 *2f2fL 



206 
221 

235 
246 
246 
195 
234 
196 
222 
182 
246 
246 
196 



191 
245 
182 
226 
245 
183 
195 
195 
195 
183 
195 
246 
221 
228 
239 



231 
182 
187 
188 
226 
182 
227 
210 
239 
225 
196 
220 
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Towns. 

Oxford, 

Padua, . 

Paislej, 

Palermo, . 

Palma, 

Pampelima, 

Panama, 

Paramaribo, 

Paris, 

Panna, 

Parsonstown, 

Passau, 

I'atras, 

Pavia, 

Peel, . 

Pukin, • 

Pembroke, . 

Penrith, 

Perth, 

Pesth, 

Perugia, 

Pcabawer, . 

l*eterborough, 

Peterhead, . 

Petersburg, 

Pharsalia, . 

Philadelphia, 

Philippopoli, 

Philipstown, 

Piacenza, . 

Pictou, , 

Pillau, 

Pisa, , 

Pittsburg, . 

Plymouth, . 

Pondicherry, 

Poole, 

Portadown, 

Portarlington, 

Port-au-rrince, 

I'ort-Glasgow, 

Portland, . 

Port-Mahon, 

Portpatrick, 

Portsmouth, 

Portsmouth, 

Posen, 

Potosi, . 

Potsdam, . 
Frague, 
Presburgt , 



Pop, 
27,943 
50,000 
47,920 
180,000 
34,000 
14,000 
10,000 
20,000 
1,200,000 
36,000 

6,000 
10,500 

8,000 
24,000 

2,133 

1,500,000 

10,107 

6,668 
23,908 
65,000 
18,000 
50,000 

8,672 

7,298 
500,000 

3,000 

408,762 

30,000 

748 

30,000 

4,500 

3,600 
20,000 
46,601 
52,221 
40,000 

9,255 

3,091 

2,728 
15,000 

6,906 
20,815 
15,000 

1,700 
72,096 

9,700 
40,000 
20,000 
37,000 
75,000 
41,000 



Page. 
188 
222 
191 
221 
219 
218 
250 
247 
206 
221 
195 
225 
235 
221 
185 
239 
188 
182 
193 
214 
221 
239 
182 
191 
210 
236 
246 
236 
195 
221 
245 
216 
221 
246 
188 
239 
183 
195 
195 
249 
191 
245 
219 
191 
188 
245 
216 
247 
216 
214 
214 



Tototu. 

Presteign, 

Preston, 

Providence, 

Quebec, 

Queensferry, 

Quito, 

Raleigh, 

Ramsay, 

Ramsgate, 

Rangoon, 

Rathkeale, 

Ratisbon, 

Ratzeburg, 

Ravenna, 

Reading, 

Reggio, 

Reggio, 

Reudsburg, 

Renfrew, 

Revel, 

Rheims, 

Richmond, 

Riga, . 

Rio Janeiro, 

Rochefort, 

Rochester, 

Rome, 

Roeraas, 

Roscommon 

Roscrea, 

Rostock, 

Rothesay, 

Rotterdam, 

Rouen, 

Ruthin, 

Ryde, 

Sackatoo, 

St. Gall, 

St. Ives, 

St. Neots, 

St. Salvador, 

St. Salvr. or Bahia, 

St. Salvador, 

St. Sebastian, 

Salamanca, 

Salem, 

Salerno, 

Sali^bury, 

Salona, 

^alonvki, 



Pop. Page, 

1,600 189 

69,542 187 

41,512 245 

40,000 245 

1,233 191 

70,000 247 

3,000 24€ 

2,104 185 

11,800 188 

40,000 2S8 

4,000 196 

25,000 220 

2,000 227 

12,000 221 

21,456 183 

17,000 221 

18,000 221 

10,000 227 

3,000 191 

18,000 210 

42,000 206 

27,482 246 

71,000 210 

180,000 247 

17,500 207 

14,938 182 

170,000 221 

3,000 232 

3,800 196 

3,800 196 

19,000 225 

7.104 191 

90,000 228 

91,000 206 

3,400 183 

7,147 188 

80,000 244 

11,000 222 

9,872 182 

2,951 182 

20,000 246 

150,000 247 

20,000 244 

9,700 218 

15,000 219 

20,264 245 

12,000 221 

11,657 183 

2,500 234 

70,000 236 

VlftfJA *iV4 
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Toum*. 


Pop. 


Page 


Samarcand, 


. 10,000 


239 


San Marino, 


7,500 


221 


San Juan, . 


. 30,000 


249 


Sana, . 


. 40,000 


239 


Sandwich, , 


. 12,710 


182 


Santa Cruz, 


5,000 


247 


Santa Cniz, 


9,000 


219 


Santa Fe, . 


4,000 


247 


Santander, . 


. 18,000 


218 


Santarem, . 


8,000 


220 


Santiago, . 


. G5,000 


247 


Santiago, . 


. 28,000 


218 


Saragossa, . 


40,000 


219 


Sassari, 


. 22,500 


221 


Savannah, . 


. 16,060 


246 


Savona, 


. 16,500 


221 


Scarborough, 


. 12.915 


188 


Schaffhauseu, 


7,500 


223 


Schcmnitz, . 


. 20,000 


214 


Schoumla, . 


. 20,000 


236 


Schweitz, . 


5,000 


9'» 


Schwerin, . 


. 13,000 


225 


Scutari, 


. 40,000 


236 


Sebastian, St., 


. 10,000 


218 


Segovia, 
Selkirk, 


. 13,000 


218 


3,300 


191 


Semendria, . 


. 12,000 


236 


Sennaar, 


9,000 


243 


Serampore, . 


. 13,000 


239 


Seres, 


. 25,000 


2;i6 


Setuval, 


. 15,000 


220 


Sevastopol, . 


. 30,000 


211 


Seville, 


. 91,000 


219 


Sheffield, . 


. 135,310 


187 


Shiraz, 


. 20,000 


238 


Shrewsbury, 


. 19,681 


182 


Sidou or Saide, 


6,000 


240 


Sienna, 


19,000 


221 


Singapore, . 


16,000 


179 


Sion or Sitten, 


2,500 


222 


Sleswig, 


. 11,000 


227 


Sligo, . 


. 12,000 


196 


Smyrna, 


. 150,000 


239 


Soleure, 


5,000 


2-22 


Sophia, 


. 46,000 


236 


Southampton, 


. 35,305 


187 


Southwark, 


. 172,863 


183 


Spa, . 


4.000 


•230 


Spanish Town, 


6,000 


249 


Spire, 


9,000 


225 


Stafford, . 


11,829 


182 



Towns. 


Pop. Page. 


Stamford, . 


8,933 


18S 


Stauz, 


5,000 


2-22 


Stavanger, . 


5,000 


232 


Stettin, 


. 42,000 


216 


Stirling, 


. 12,837 


191 


Stockholm, . 


. 95,000 


231 


Stockport, . 


. 53,835 


182 


Stockton, . 


9,808 


182 


Stonehaven, 


3,200 


191 


Strabaue, . 


4,326 


196 


Stralsund, . 


. 17,000 


216 


Stranraer, . 


5,738 


191 


Strasbourg, . 


. 62,000 


207 


Strelitz, 


. 10,000 


224 


Stutgard, . 


. 38,000 


225 


Sudbury, 


6,043 


183 


Suez, 


. 20,000 


244 


Sunderland, 


. 67,394 


187 


Surat, . . . 


150.000 


238 


Swansea, 


31,461 


18a 


Sydney, 


50,000 


245 


Syracuse, . 


. 17,000 


221 


lain, . 


2,000 


190 


Talavera, . 


8,000 


218 


Tangier, 


10,000 


243 


Tarauto, 


. 18,000 


221 


Tarragona, . 


. 11,000 


2l» 


Taunton, . 


14,176 


18iJ 


Tavii-a, 


9,000 


220 


Teheran, 


60,000 


238 


Terucl, 


8,000 


218 


Thebes, 


3,000 


234 


Thorn, 


. 10.000 


212 


Thurles, . 


6,500 


196 


Thurso, 


2,510 


190 


Tiflis, . 


50,000 


240 


Tipperary, . 


7,500 


196 


Tirlemout, . 


8,000 


230 


Tivoli, 


6,000 


221 


Tobolsk, . 


15,000 


239 


Tukav, 


5,700 


214 


Toledo, 


15,000 


219 


Tongres, 


5,000 


230 


Tornea, 


700 


234 


Toronto, 


. 30,000 


245 


Tortopa, 


. 16,000 


218 


Toulon, 


. 45,000 


207 


Toulouse, . 


. 83,000 


20(> 


Tours, 


. 27.000 


*l<iT 


TowTTvay, . 


. ^}»,^'^^ 


^ilif5> 


TraVee, 


, \\?S^ Vi^ 
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Tovmi. 
Oxford, 
Padua, 
Paisley, 
Palermo, • 
Palma, 
Pampeluna, 
Panama, 
Paramaribo, 
Paris, 
Parma, 
Parsonstown, 
Passau, 
Patrag, 
Pavia, 
Peel, . 
Pekin, . 
Pembroke, . 
Penrith, 
Perth, 
Pesth, 
Perugia, 
Peshawer, . 
l*eterborough, 
Peterhead, , 
Petersburg, 
Pharsalia, . 
}*hiladelpliia, 
Philippopoli, 
Philipstown, 
Piacenza, . 
Pictou, 
Pillau, 
Pisa, . 
Pittsburg, . 
Plymouth, . 
Pondicherry, 
Poole, 
Portadown, 
Portarlington, 
Port-au-Prince, 
l*ort-Glasgow, 
Portland, . 
Port-Mahon, 
Portpatrick, 
Portsmouth, 
Portsmouth, 
Poeen, 
Potosi, • 
Potsdam, . 
Pragne, 
Presburgt , 



Pop- 
27,943 
50,000 
47,920 
180,000 
34,000 
14,000 
10,000 
20,000 
1,200,000 
36,000 

6,000 
10,500 

8,000 
24,000 

2,133 

1,500,000 

10,107 

6,C68 
23,908 
05,000 
18,000 
50,000 

8,672 

7,298 
500,000 

3,000 

408,762 

30,000 

748 

30,000 

4,500 

3,600 
20,000 
46,601 
52,221 
40,000 

9,255 

3,091 

2,728 
15,000 

6,986 
20,815 
15,000 

1,700 
72,096 

9,700 
40,000 
20,000 
37,000 
75,000 
^1,000 



PageA 
188 
222 
191 
221 
219 
218 
250 I 
247 I 
206 ; 
221 ' 
195 
225 , 

235 ' 
2-21 
185 
239 : 
188 i 
182 ! 
193 
214 
221 , 
239 • 
182 •• 

191 . 
210 

236 '■■ 
246 '■■ 
236 ' 
195 
221 ; 
245 
216 
221 
246 I 
188 ; 
239 . 
183 
195 ' 

195 ; 

249 I 

191 : 

245 

219 

191 

188 

24.5 

216 

247 

216 

2\4 

2\4 



Toum$, 

Presteign, 

Preston, 

Providence, 

Quebec, 

Queensferry, 

Quito, 

Raleigh, 

Ramsay, 

Ramsgate, 

Rangoon, 

Rathkeale, 

Ratisbon, 

Ratzeburg, 

Ravenna, 

Reading, 

Reggio, 

Regffio, 

Reudsburg, 

Renfrew, 

Revel, 

Kheims, 

Richmond, 

Riga, . 

Rio Janeiro, 

Rochefort, 

Rochester, 

Rome, 

Roeraas, 

Roi^conimon, 

Roscrea, 

Rostock, 

Rothesay, 

Rotterdam, 

Rouen, 

Ruthin, 

Ryde, 

Sackatoo, 

St. Gall, 

St. Ives, 

St. Neots, 

St. Salvador, 

St. Salvr. or Bahia, 

St. Salvador, 

St. Sebastian, 

Salamanca, 

Salem, 

Salerno, 

Sali>bury, 

Salona, 

Saloniki, 



],600 lS» 

69,542 187 

41,512 246 

40,000 245 

1,233 191 

70,000 247 

3,000 24« 

2,104 185 

11,800 188 

40,000 2S8 

4,000 196 

25,000 226 

2,000 227 

12,000 221 

21,456 183 

17,000 221 

18,000 221 

10,000 227 

3,000 191 

18,000 2ie 

42,000 206 

27,482 246 

71,000 210 

180,000 247 

17,.50O 207 

14,938 182 

170,000 221 

3,000 232 

3,800 196 

3,800 196 

19,000 225 

7.104 191 

90,000 228 

91,000 206 

3,400 188 

7,147 188 

80,000 244 

11,000 222 

9,872 182 

2,951 182 

20,000 246 

150,000 247 

20,000 244 

9,700 218 

15,000 219 

20,264 245 

12,000 221 

11,657 183 

2,500 234 

70,000 236 

Vl^Q^ 214 
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Towns. 
Samarcaud, 
San Marino, 
San Juan, . 
Sana, . . 
Sandwich, . 
Santa Cruz, 
Santa Cniz, 
Santa Fe, . 
Santander, . 
Santarem, . 
Santiago, . 
Santiago, . 
Saragossa, . 
Sassari, 
Savannah, . 
Savoua, 
Scarborough, 
Schaffhauseu, 
Schcmnitz, . 
Schoumla, . 
Schweitz, , 
Schwerin, . 
Scutari, 
Sebastian, St., 
Segovia, 
Selkirk, . 
Semendria, . 
Sennaar, 
Serampore, . 
Seres, 
Setuval, 
Sevastopol, . 
Seville, 
Sheffield, . 
Shiraz, 
Shrewsbury, 
Sidon or Saidc, 
Sienna, 
Singapore, . 
Sion or Sitten, 
Sleswig, 
Sligo, . 
Smyrna, 
Soleure, 
Sophia, 
Southampton, 
South wark, 
Spa, . 

Spanish Town, 
Spire, 
Stafford, . 



Pop. 
10,000 

7,500 
30,000 
40,000 
12,710 

5,000 

9,000 

4,000 
18,000 

8,000 
65,000 
28,000 
40,000 
22,500 
16,060 
16,500 
12915 

7,500 
20,000 
20,000 

5,000 
13,000 
40,000 
10,000 
13,000 

3,300 
12,000 

9,000 
13,000 
25,000 
15,000 
30,000 
91,000 
135,310 
20,000 
19,681 

6,000 
19,000 
16,000 

2,500 

11,000 

li>,000 

150,000 

5,000 

46,000 

35,305 

172,863 

4.000 

6,000 

9,000 
11,829 



Poge. 
239 
221 
249 
239 
182 
247 
219 
247 
218 
220 
247 
218 
219 
221 
246 
221 
188 
223 
214 
236 

225 
236 
218 
218 
191 
236 
243 
239 
2;i6 
220 
211 
219 
187 
238 
182 
240 
221 
179 
222 
227 
196 
239 
222 
236 
187 
183 
•230 
249 
225 
182 



Towns. 

Stamford, 

Stanz, 

Stavangcr, 

Stettin, 

Stirling, 

Stockholm, 

Stockport, 

Stockton, 

Stonehaven, 

Strabaue, 

Stralsund, 

Stranraer, 

Strasbourg, 

Strelitz, 

Stutgard, 

Sudbury, 

Suez, 

Sunderland, 

Surat, 

Swansea, 

Sydney, 

Syracuse, 

lam, . 

Talavera, 

Tangier, 

Tarauto, 

Tarragona, 

Taunton, 

Tavii-a, 

Teheran, 

Teruel, 

Thebes, 

Thorn, 

Thurles, 

Thurso, 

Tiflis, . 

Tipperar)*, 

Tirlemont, 

Tivoli, 

Tobolsk, 

Tokav, 

Tolecfo, 

Tongres, 

Toruea, 

Toronto, 

Tortosa, 

Toulon, 

Toulouse, 

Tours*. 

Tournay, 

Tra\ee, 



Pop. Page. 

8,933 18S 

5,000 222 

5,000 232 

42,000 216 

12,837 191 

95,000 231 

53,835 182 

9,808 182 

3,200 191 

4,326 196 

17,000 216 

5,738 191 

62,000 207 

10,000 224 

38,000 225 

6,043 183 

20,000 244 

67,394 187 

150,000 238 

31,461 183 

50,000 245 

17,000 221 

2,000 190 

8,000 218 

10,000 243 

18,000 221 

11,000 218 

14,176 183 

9,000 220 

60,000 238 

8,000 218 

3,000 234 

10,000 212 

6,500 196 

2,510 190 

50,000 240 

7,500 1S6 

8,000 230 

6,000 221 

15,000 239 

5,700 214 

15,000 219 

5,000 230 

700 234 

30,000 245 

16,000 218 

45,000 207 

83,000 206 

27,000 207 
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Toums, 

T»psni, • 

Tranqaelxur, 

Trawnik, I 

Trebizond, 

Trent, 

Trenton, 

Trieste, 

Trim, 

Tripoli, 

Tripoli, 

Tremsoe, 

Tron, St., 

Troppau, 

Truro, 

Truxillo, 

Truxillo (Peru), 

Tuam, 

Tudela, 

Tullamore, 

Tunis, 

Turin, 

Tyre, 

Ulm, 

Umea, 

Uppingham^ 

Upsal, 

Utrecht, 

Uxbridge, 

Valencia, 

Valetta, 

Valkdolid, 

Valparaiso, 

Van, . 

Vandalia, 

Varna, 

Venice, 

Vera Chruz, 

Verona, 

Verviers, 

Viana, 

Viborg, 

Vincenncs, 

Vicenza, 

Vienna, 



Pop. 

24,000 

12,000 

8,000 

30,000 

13.000 

6,000 

50,000 

2,000 

15,000 

20,000 

1,500 

9,000 

12,600 

10,733 

4,000 

6,000 

5,500 

8,000 

5,800 

100,000 

120,000 

5,000 

14,000 

1,500 

2,100 

5,000 

50,000 

3,200 

66,000 

50,000 

25,000 

30,000 

20,000 

1,000 

16,000 

114,000 

10,000 

47.000 

27,000 

8,000 

3,500 

3,500 

31,000 

410,000 



Page. 
221 
238 
236 
239 
214 
246 
214 
195 
240 
243 
232 
230 
213 
183 
247 
247 
196 
218 
195 
243 
221 
249 
226 
231 
182 
231 
228 
183 
219 
222 
218 
247 
239 
246 
236 
214 
246 
222 
230 
220 
227 
246 
221 
214 



Toums, 
Vigo,\ . 
Villa Real, . 
Vimieiro, . 
Vittoria, 
Wakefield, . 
Ware, 
Warsaw, 
Warwick, . 
Washington, 
Waterford, . 
Waterloo, , 
Weimar, 
Welshpool, , 
Westport, . 
Wexlord, . 
Weymouth, 
Whitehaven, 
Wick, 

Wicklow, . 
Wiesbaden, 
Wiffton, 
Wilmington, 
Winchester, 
Windsor, . 
Wolfenbuttel, 
Wolverhampton, 
Woodstock, 
Woolwich, 
Worcester, 
Worms, 
Wrexham, 
Wycombe, 
Xeres, 
Yarkand, 
Yarmouth, 
York, 
Youghall, 
Ypres, 
Zara, 
Zell, 
Zug, 
Zurich, 
Zutphcn, 
Zwoll, 



Pop. Page, 

6,m 218 

8,000 220 

1,800 220 

12.000 218 
22,057 187 

4,900 183 

154,000 212 

10,973 182 

40.001 246 
24,000 196 

1,900 230 

13,000 226 

4,400 ]83 

5.500 196 

12,500 195 

9,458 183 

18,916 182 

6,772 190 

3,141 195 

10,000 225 

2,100 191 

13,900 246 

13,704 183 

9,596 183 

10,000 225 

50,000 182 

7,983 183 

32.367 188 

27,528 188 

8,000 225 

6,714 JOB 

7,179 108 

34,000 218 

50,000 240 

30,87» 187 

40,859 188 

8,000 196 

15,000 280 

6,800 213 

10,000 225 

3,000 222 

17,000 223 

10.000 228 

15,000 228 
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GEOGRAPHICIL PEOSfOUXCING VOCABULABY. 



DiscBEPANCiES in the pronunciation of geographical names 
are sources of difficulty not only to pupils but to teachers. 
Nor is this surprising: in our own language there are many 
words of difficiUt and disputed pronunciation; we should not 
expect, therefore, any tiling like uniformity in the pronuncia- 
tion of the names of foreign countries and places. 

It is obvious that no general rules can be given for the pro- 
nunciation of foreign words. The following observations will, 
however, be found of use to the learner. 

VOWELS AND DIPHTHONGS. 

3 . A. — In French, Italian, Spanish, and Portuguese words a has the 
sound of ah in EkigUsh. In the German languages it has two sounds, 
a long and a short : the first is sounded like a in our word hal/, aud 
the second has no corresponding sound in Elnglish. 

2. A£ or A. — In German words ae or a has two sounds, a long and 
a short : the former is like the sound between name and care, and the 
short, nearly like e in rent. 

3. AX or AY. — In French words at has, generally speaking, the sound 
of e, as in our word there. In the German languages ai or ay sounds 
broaider than the English i in kite; or as we pronounce ai in aisle. 

4. AU or EAU. — In French words au and eau are pronounced like our 
long o. Thus Hainault is pronounced Haino; and Bordeaux, BardO, 
In the German languages au approaches the sound of ou in our word 
our. Thus Breslau is pronounced Breslou ; and Pillau, Pillou. 

5. AEU or AU. — In German words aeu or au has nearly the same 
sound as the diphthong oi in our word toil. Compare the German 
sound of eu. 

6. E. — In French words e with the acute accent is sounded like our 
long a, as in fate; e with the grave, and e with the circumflex accent, 
like e in thei'e ,* and e not accented is generally pronounced like our 
open e, as in met. In Italian words e has either an open sound like ai 
in fairy or a close sound like the same diphthong in jxiin. 

7. In Italian words e final is pronounced ; but in Frendi it is mute, 
unless marked with the acute accent (e). 

8. EI. — In French words ei has the sound of e, as in our word there. 
In Germaii words ei or ey has the sound of our long i, as in^;;e. 

9. EU, EU, £:u. — In German words eu sounds like o» in our woidsk 
toil and joint. Compare the sound of oeu ox du m Oskft «A.xck&\axi^aa«^< 
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For the ei« or i^u in French words, we have no corresponding sound, 
but it is something like the sound of e in Iter; or u m/ur, 

10. I. — In French, Italian, and most foreign words i has the sound 
of ce in English. But in s ime French and Oerman words t has a 
short sound, as in our \iovi\.fy, 

11. IE or I. — In German words w or V has the sound of our long 
« or ee, as in wc or meet. 

1*2. o. — In most foreign languages o has, generally speaking, either 
a long sound, as in our word robe; or a short sound, as m rob. 

13. OB or (>.- In (ierman words oe or o has a long sound like fhe 
French Cu; or a short sound like the French ^t, 

14. 01.— In French words oi is sounded like the syllable «?«, in our 
word water. 

15. ou. — In French and foreign words ott, generally speaking, is 
sounded like oo in English, as in fool. 

16. u. — In most foreign words u has a sound intermediate between 
the sounds of oo and cu French. Before a, u is often pronounced like 
tVy as in O'lutf/atjail (iiwa-a-kecl). Compare the pronunciation of u 
before a in our words cssuai/e, eqjialy persuade, iatiguage. 

17. UE or ij. — In German words ue ov u has the foreign sound of «. 

18. m. — In Germaii, and in some other words, ui has the sound of 
ooe or we. 

19. w. — In Welch words tv has the sound of oo in English. Thus, 
Amlwch is pronounced Amlootch. 

CONSONANTS. 

20. cii. — Except \\\ French and Spanish y^ot^s, ch is usually pro- 
nounced like k; as in Muui(7^,Zuric/^Cy^erson, Mor^a, C'/rimborazo, &c. 
But in French words vh is pronounced like sh ; as in CAampagne, CV/er- 
bourg, (^ '/talons, &c. ; and \n Spanish Words cfi is pronounced like ch in 
our word church. 

21. c, cc, CH. — In Ualktn words c before e or i is pronounced like 
ch in our words chernf and chillif; cc before e or /, like tch in our word 
match; hut c7/ is pronounced like k in English; as in Civita Vecchia 
(cheerecia rekia). 

22. GN. — In French and Italian words gn is pronounced something 

like ni in our words onion ^ minion. In Spanish u has a similar sound; 
and so, also, //// in Foiiucpte.se. 

23. on, (JLi. — fn Italian words gh has the hard pound of ^, as in ^,' 
nadgli has the I'Miuid sound of ///, as in million^ seraglio. 

24. SCH. — In (ierman words sch is, generally speaking, pronounced 
like sh. In Italian words sch is pronounced sk. 

25. V, F, w. — In (ierman words r is pronounced like /; and iJCy 
like r. But the w in linal ow is always silent. 

26. s, T, D, X. — In Frtnch words the consonants s, t, d, jr, are not 
pronounced when ending a word. But Paris, Brest, Uhcims, Arras, 
and a few others are pior,ounce<l by us as if they were English words. 

27. '/', or zz. — In Jtalian words z or zz is pronounced like ts or ds, 

28. In the usimos of places in India, and in the East generally, the 
accent is usually on the last syllable; as in Hindostan'. Affghanistan', 

Jfydenbad'f Seringapatam', Seram\>ore\ Is^^ahan', Teheran'. 
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29. When the learner is iu doubt about the pronunciation of a foreign 
word, the best way is to pronounce it as if it were English. ^ 

30. As in the following list of words the letters 'have the usual 
English sounds, their pronunciation may be acquired by attending to 
the accent, and by keeping in mind thut the letters in Italic are silent 
or not pronounced; and that this mark ( — ) denotes a long, and this 
(-') a short sound or syllable. Also, that c with u cedilla under it 
(thus f) is pronounced like s, as in Ivifu, 

Thefiyures after the tvords refer to the prccedini/ rules. 



Abbeville, ab-veel.io 

Abbeyleix, (-leese.) 

Abergavenny, ab-er-gain'-y. 

Achil, ak'-il. 

Af-glian-i-stan'.23 

Ag'gerhuus, (-hoos). 

Aghadoe, ah-a-doo'-e. 

Affulhas, a-gool'-yas. 

A\sne, ain. 

Aix-la- Chapelle, aiks- la- shap cl'. 

Ajaccio, a-yatch'-i-o. 

Albuera, al-boo-e'-ra. 

Alemtejo, (-tay'-zho). 

Alencou, a-lang-song . 

Al-giers, til-jeers', 

Al-^o'-a Bay, 

Al'-i-cant.. 

AMa-ha-bad'.83 

Al'-le-g^a-ny.3o 

Ar-15.a. 

A/nt<»ick, an'-ick.3<^ 

Alsace, al-sas'. 

Al -t5-na. 

Amlwch, am'-lootch.^5 

An-c^'-na. 

An-oa-lu'-si-a (shee-a).i<^ 

Andd-man. 

An'-do-ver. 

An-go'-la. 

An-go'-ra. 

Angoulemc, awn-goo -laim'. 

Anjou, awn-zhoo'. 

An-nap'-6-li8. 

Anspac/i, ans'-spuk.^" 

Antigua, au-tee'-ga.*^' 



Antilles, an-teel', 

An-tip'-ji-ros, 

A-ra-can'. 

Ar'-a-rat. 

Arcliangel (ark-). 

Ar-chi-pel'-a-go (ark-). 

Arequipa, ar-e-kee'-pa.^^* 

Ar-gyll', ar-guile. 

Ar-kau'-sas, or Ar'-kan-saw. 

Ar-nia//h, ar-mah'.^ 

Arnheim, arn'-hime.^ 

Ar'-ra-gon. 

Ar'-ras. 

Artois, art-waw'.'* 

Ar'-undel. 

Ash-antc'e. 

As-phal-ti'-tos. 

As-tra-bad'.sa 

As-tra-can'. 
Athy, athi'. 
Aubigny, o-becn-yoe.*^ 
Auch, osh, 

Augsburgh, ouks'-boorg. 
Aurillac, o-recl'-yac. 
Auvergne, o-vairn', 
Auxerre, o-zair'. 
Avignon, a-vcen-yon^'.29 

Avranches, av-ransh'. 
Aylesbury, ailz'-ber-iy. 
Azores, a-zo'rs. 
Azov, a-zov'. 
Badajos, bad-a-hos'. 
Ba-ha'-mas. 
Ba-hi'-a, ba-heo'-a.»o 
Baikal, bi'-kal. 



^ In English words tho tendency of the accent in to the root, and not to the 
termination. Hence, as a general rule, tlie accent on Engh'sh words is usually 
on tho first syllable; but the exceptions are numerous. Seo " Princu^Vis&^sit 
Pronunciation" iu the Introduction to tho Xvvl\xoVs"E.\\^'vi\x\>\QNlv«MKr\. 
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Balize, ba-leez'. 

Balk^, balk. 

Bollina, ba-li-na'^ 

Baltic, bawl'-tik. 

Banaghcr, ban'-&-her. 

"Bta-w-doea, 

Bar-ba'-da. 

Basic, bahl. 

Bas-so'-ra. 

Bayonne, bah-yone. 

Beaumaris, bo-may'-ris. 

Beauvais, bo-vay'. 

Beira, be-ee'ra. 

Benares, ben-airz'. 

Ben-coo'-len. 

Be-nin'. 

Berbice, ber-bee'ce. 

Ber-mn'-das. 

Berwick, ber'-rick. 

Besancon, be-zan -song. 

Bil-bola. 

Blois, bloaw. 

Bois-le-Duc, boaw-le-dook, 

Bojador, bo-ya-dor'. 

Bok-ha'-ra. 

Bologna, bo-lo'-nya. 

Bolognese, bo-lun-ye'ije. 

Bo-ni-fa'-ci-o (-chec-o). 

Bootes, bo- o'-tes. 

Bordeaux, bur-do'. 

Bomou, bor-noo'. 

Bos'-ph8r-u8. 

Bouillon, boo-eel-yong. 

Boulogne, boo-loanye. 

Bourbonnois, boor-bon'-ay. 

Bourgcs, boorzli. 

Brabant'. 

Brahmaputra (-poo'-tra). 

Brazil, bra-zcei'. 

Breslau, bros'-lou.* 

Bretagnc, bre-tang'. 

Bruges, broozh. 

Bucharest, boo'-kar-est. 

Bu'-o-nos Ay-res(boo-). 

Bury St. Edmonds (berry). 

Cabul, cabool'. 

Caen , kawng. 

Ciu?r- mar then (car-). 

Caer nar'-von (car-). 

Cn^liari, kal'-ya-ree. 



'T- 



Ca-la-bac'. 

Calais, cal'-lis. or kal-laV. 

Cal-la'-o. 

Can-da-har'. 

Cannes, kann. 

Can-o'-pns. 

Canterbury (-berry). 

Can-ton'. 

Cantyre, kan-tire. 

Cape Breton'. 

Ca-rac'-caa. 

Carlsruhe, carls-roo'-bay. 

Car-tha-ge'-na. 

Castile, cas-teel'. 

Cau'-ca-sus. 

Cay-en'ne. 

Cel'-e-bes. 

Cerigo, che-ree'-go. 

Cevennes, say-ven'. 

Ceylon, sai-lon'. 

Chalons, sba'-long. 

Chamberry, sham-ber'-ry, 

Chamouni, sha-moo'-ny. 

Champagne, sham-pang'. 

Champlain, sham-plain'. 

Charlcroi, sharl-rwa', 

Chatham, chat' -am. 

Chelmsford, chemz'-furd. 

Cheltenham, chelt'-nam. 

Cherbourg, sher'-boorg. 

Cherson, ker'-son. 

Cheviot, cheev'-yot. 

Chiavara, ki-avar'-e. 

Chi-a-ven'na (kee-). 

Chicago, she-kaV-go. 

Chili, chee'-lee. ^ 

Chim-bo-raz'-o (ch hard). 

Chiusa, ki-oo'-sa. 

Chuquisaca, choo-kee-sa'-ka. 

Chusan, choo'-san. 

Cirencester, sis'-e-ter. 

CivitaVecchia, chee'-vceta vek'-ia. 

Cognac, cone-yack. 

Coimbra, ko-eem'-bra. 

Cologne, c6-10anye. 

Com'-6-rin. 

Co-mor'-ro. 

Coquet, cok'-et. 

Cordilleras (-ye'-ras). 

Cor'-do-va. 
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Corfu, kor-foo'. 

Cowes, kowz. 

Cra'-cow. 

Cre-mo'-na. 

Crim-e'-a. 

Croix, St. (croaw). 

Crom'-ar-ty. 

Cuen^a, kooeu'-sa. 

Cul-lo'-den. 

Cura^oa, coora-so'. 

Curische-haff, koor-ishhaf.* 

Da-'ri-en. 

Dauphine, do-feenay. 

De-can'. 

De-lago'-a Bay, 

Delhi, del-hee. 

Denbigh, den'-by, 

Dejotford, det'-ford. 

Detroit, de-traw'. 

Deux Fonts, deu-pong. 

Di-ar-be'-kir. 

Dieppe, dee-ep'. 

Dijon, dee-zhong. 

Dnieper, nee-per. 

Dniester, nees'ter. 

Douay, doo'-ay, 

Doura, doora. 

Drenthe, dren'te. 

Dro^heda, draw'-e-da. 

Droitwich, droit'-ich. 

Drontheim, drontliime. 

Durazzo, door-at'-zo. 

Ecuador, ek-wah-do're. 

Er-gin(^hard). 

Esquimaux, es-ke-mo'. 

Es-se-qui'-bo (-kee-). 

Es-tre-ma-du'ra (-doo-ra). 

Eu-phra'-tes. 

Evesham, ee'-sham. 

Eyder, ee'-der. 

Falmouth, fal'-muth.^ 

Fermanagh, fer-man'-a. 

Fer-rol'. 

Foix, fwa. 



Fontainebleau, fon-tain-blo'. 

Frieschehaff, freesh'-hai 

Friule, free-oo'-le. 

Funchal, foon'-shal. 

Graeta, ga-e'-ta. 

Ga-Ia-pa'gos. 

Gal-lip'-o-li. 

Ga-ron'ne. 

Genoa, jen'-o-a. 

Ghent, ghent or gwang. 

Glasgow, glas'-go. 

Gloucester, glos-ter. 

Gotha, go'-ta. 

Gra-na'-da. 

Green-twch.* 

Gron'-in-gen. 

Gtfadaloupe, gad-a-loop'. 

Guardafui, gar-da'-fwee. 

Guatemala, gwa-tee-ma'-Ia. 

Gxiayaquil, gwa-a-keel'. 

Ghiemsey, gern'-zy. 

Haerlem, har'-lem. 

Haffue, haig. 

Hamault, hay-no'. 

Haiti, hay-tee. 

Han'-6-ver. 

Hai-ivich. 

Ha-van'-nah. 

Harerfordwest (har'-fui-d-). 

Havre-de-grace (gras'). 

Heb'-ri-des. 

He-le'-na. 

Hel-i-go-land'. 

Helvoetsluys, hel'-vet-slooz. 

He-rat'. 

Herault, hero'. 

Her-cu-la'-ne-um. 

Hesse-Cas'sel (hess-). 

Hin-do-stan'. 

His-pan-i-o'-la. 

Holstein, hol-stin'. 

Hon-du-ras (doo'-ras). 

Hue, hu-e. 

Hu-ron'. 



s* Curische-haff, that is, the haven of Courland. 

b The termination mouth in English tove na is pronounced muth ; as in Ply- 
mjuth, Portsmouth, 4cc. T^ . - t / 

c In the termination wick and wich in English, tUo u) \a wXctvV.^ ^a va.'^'w^- 
tvick, Green M?lch, &c. 
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Hy-dra-bad'. 
I'-co/m-kill. 
Illiuois, eel e-nois^ 
In-ver-a'-ry. 
Ips-u*ich. 
Irak-Arabi. 
Irkutsk, ir-kootsk. 
Ispahan'. 
Ja -va. 

Jedburgh, jed'-burro. 
Kamts-chat'-ka (-kat-). 
Kes'-t/;ick. 
Kil-la-loe (-loo'). 
Labra-dor'. 
La-do 'ga. 
La-hore'. 
Lan-aik'. • 
Launceston, lanst'on. 
Lausanne, lo-zann'. 
l«aybac/i, lay'-bac. 
Leghorn, leg'-orn. 
Leicester, les'-ter. 
Leinster, lin'-ster. 
Leipsic, lipe-sig. 
Leitrim, lee'-trim. 
Leominster, lema-ter. 
Ler'-tt-ick. 
Le-vant'. 
Liege, lee-aije. 
Lima, lee '-ma. 
Limoges, loe-moxh. 
Lincoln, lin'-cuu. 
Lisle, leeL 
Lo-an'go. 
Loff-o'-den. 
Loire, Iwar. 

Loo-choo, or Leoo Keoo. 
L'Orient, lo'ri-awng. 
Louvain, loo-vain'. 
Lu-cay'-a. 
Lucca, look'-ka. 
Lyons, lee-ong' or ly'ons. 
Lyonnois, loe-on-nuy'. 
I^1a-ca'-o, or ma-kou'. 
Ma-dras'. 
Ma-drid'. 

Maestricht, maze'-trikt. 
Mag-da-le'ua. 
Mag' -de-burg. 
^laffgiove, mad-jee-o'-re. 
Msd-a-h&iL', 



Ma-lac 'ca. 

Mal'-a-ga. 

Malines, maleen. 

Manheim, mau'-hime. 

Ma-ra-cay'-bo. 

Mar-ga-ri'-ta (-ree-ta). 

Marino, ma-ree'no. 

Mar'-mo-ra. 

Marquesas, mar-kec'-sas. 

Marseilles, mar-sailz'. 

Martinico, mar-ti-nee'-co, 

Mar'-y-bo-rou^A. 

Massa-chus'-etts (-tshoo-setts) 

Mat'a-pan. 

Meaux, mo. 

Medina, me-dee'-na. 

Messina, me-see'-na. 

Me/z. 

Mi -a '-co. 

Michigan, mish'-rgan. 

Mil '-an. 

Min-dana'-o. 

Mir-a-mi-chi' (shee). 

Missouri, mis-soo'-re. 

Mobile, mo-beel'. 

Mocha, mo'-ka. 

Mod'-e"ua. 

Mo'-ga-dore. 

Mont Blanc, mong-blawng*. 

Mon-te'-go Bay. 

Montpelier, mong-pel-yay*. 

Montreal, mont-ro-al'. 

Mont-ser-rat'. 

Mo-re '-a. 

Morecambo Bay, more'-cam. 

Mor-oc'-co. 

Mourzook, moor-zook'. 

Mo-zam-bique (-bee'k). 

Munich, mu'nik'. 

Naas, nais. 

Namur, na-moor'. 

Nan-kin'. 

Nantes, nawngt. 

Nap'-o-li di Romania. 

Narbo'nwe. 

Na-va-ri'-no (-roe' no). 

Navarre, na-var'. 

Neagh, na'ay. 

Niacaragua, nee-kar-a-gooa. 

Neufchatel, noo'-shat-ter. 
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Nice, nees. 

Nic-o-bar'. 

Nieman, nee'man. 

Niger, ni'jer. 

Nimeguen {g hard). 

Nismes, neem. 

Nordhausen, nort-hou'-zen.* 

Nor-tOTch, 

Nov'-eo-rod. 

O'-a-sis. 

O-ce-an'i-ca. 

O-den-see'. 

O-des'-aa. 

CEesel, o'-sell. 

O-hi'-o. 

Oleron, o-ler-ong', 

Omer, St., sawngt o'mair. 

One'-ga. 

Or-i-no'-co. 

Orleans, or-leang' or or'-lee-ans'. 

Otabeite, o-ta-heet'. 

Oude, ood. 

Oudenarde, ood-nard. 

Oose, ooz. 

Overyssel, 6-ver-i'-sel. 

O-vi-e'-do. 

0-wby-bee'. 

Pal-my'-ra. 

Pam-pe-lu'na (-loo-na). 

Pan-a-ma' (mab). 

Paragaay, f-gway or goo-e). 

Pa-ra-ma'-ri-bo. 

Pays de Vaud, paV-ee-de-vo. 

Pe-kin'. 

Pen-sa-co'-Ia. 

Perpignan, perpeen'-yang. 

Piacenza, pee-a-cheu'-za. 

Pictou, pic-too'. 

Piedmont, pee-e-mong. 

Pillau, piMou'.* 

Pisa, pee'-sa. 

Poictiers, pwateers. 

Poitou, pwatoo'. 

Pon-di-cber-ry Csber-ry). 

Port-au-Prince, port-o-prawngse. 

Port Mabon'. 

Porto Rico (ree'-co). 

Po-to'-mac, 

Po-to'-si. 

Prestei^, pres'teen. 



Province, provawngse. 

Puerto, pwer'-to. 

Pu'-lo Pe'nang. 

Puy-de-Dome Cpu'-ee). 

Pwllbeli, pool.he'-li.>9 

Pyr'-e-nees. 

Quebec, kwaybek'. 

Quito, kee'-to. 

Ragusa, ra-ffoo'-sa. 

Raleigb, ra -ly. 

Rapboe, ra-fa. 

Reading, red'-ding, 

Reggio, red'-jo. 

Rennes, ren. 

Rbeims, reemz. 

Rio Janeiro, ree'-o ja-nee'-ro. 

Rochelle^ ro-sbel'.- 

Romagna, ro-man'-ya.** 

Rouen, roo-awng'. 

Rousillon, roo-seel'-yong. 

Rovigno, ro-veen'-yo,** 

Ru'-gen (jgrbard). 

Sack-a-too'. 

Sac-ba'-li-en. 

Sa-/ia-ra. 

Sarawak, sar-aV-wak. 

St. Cloud, sawngt cloo. 

St. Croix (cro aw'). 

St. Jago, (i-a'go). ; 

St. Roque (roke). 

Salisbury, solz-berry. 

Sal-o-ni'-ca. 

Sal-va-dor'. 

Sa-mar-cand'. 

Sand'-tt?icb. 

Santa-Fe' (-fay). 

Santa-Fe de Bo-go'-ta. 

8an-ti-a-'go. 

Saone, sone. 

Scafell, skaw'-fell. 

Scbafifhausen, sbaf-boV-sen. 

Scheldt, skelt or sbeldt. 

Schelling, sbel'-ling. 

Schiedam, skee'-dam. 

Scbumla, sboom'-la. 

Scbleswig, shies'- vig. 

Schuylkill, skool'-kill. 

Schwartzwald, sbvarts'-valt. 

Schwerin, sbwe'-rin, 

Scio, sbee'-o. 

'I. 
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Seine, sayne. 

Sen'-e-gaf. 

Sen-na-ar. 

Ser-in'-ga-pa-tam . 

Set-u-val or St. Ubes. 

Se-vill e. 

Sevres, sa'vr. 

Seychelles, say -shell'. 

Shrewsburry, shroz'-berry. 

Siam, se-am'. 

Si-am'-pa. 

Si-er'-ra Le-o'-ne. 

Si-er'-ra Mo-re'-na. 

Sin-ga-po're, 

Soco'tra. 

So-fa'-la. 

Southwark, suth'-ark. 

Squillace, squil-la'-che. 

Stamboul, stam-bool. 

Stock'-holm. 

Stranraer, stran-rar'. 

Strom-bo'-li. 

Suez, soo'ez. 

Su-ma'-tra. 

Su-rat'. 

Tahiti, tah-hee'-tee. 

Ta-la-ve'-ra. 

Tangier, tan-jeer'. 

Ta-ren'-to. 

Taunton, tan'-ton. 

Tau'-ri-da. 

Tavira, tah-vee'-ra. 
Te-he-ran'.28 

Ten'-e-riff (reef).io 
Ter-cei'ra, ter-see'-ra. 
Ter'-ra del Fu'-e-go. 
Tewkesbury (-berry). 
Thames, temz\ ^ 
Theiss, tice. 
Ticino, tee-chee'-no. 
Ti-ti-ca'-ca. 
Tiv'.61i. 
To-ba'go, 
To-ka/. 
To-le'do. 



Ton'-ga-ta-boo', 

Tonquin, ton-keen'. 

Tor'-ne-a. 

Tor-to'-la. 

Toulon, too-lon', 

Toulouse, too-looz'. 

Tours, toor. 

Tra-fal'-gar, 

Tran-que-bar'. 

Tre-vi-so, tre-vee-so, 

Trieste, tree-est'. 

Trin'-com-u-lee'. 

Trinidad'. 

Trip'-6-li. 

Tri-po-liz-za (lit'-za). 

Troyes, troaw. 

Turin, too'-reen. 

Ty-rol'. 

IJist, wist. 

Ulea, oo'-le-a. 

Ural, oo'-ral. 

Utrecht, u'-trekt. 

Vera Cniz Ccrooce). 

Valais, valay. 

Val-la-dolid'. 

Valpa-rai'-so. 

Vaud, vo. 

Vendee, vawng'-day. 

Venezuela (zoo-e'-la). 

Vosges, vozn. 

Wald, valt. 

Wardhuus, ward-hoos. 

Warzrick, war'-ik. 

Widdin, vid'-din. 

Wittenburgh, vit'-ten-boorg. 

Wiesbaden, vees-bad'-en. 

Yar-kand'. 

Yar'-raouth, yar'-muth. 

Yenikale, yen'e-kal'-e. 

Yeovil, yo -vil. 

Youghal, vaw'-haU 

Ypres, ee -p'r. 

Yucatan'. 

Zurich, zu'-rik. 

Zuider Zee, zoi'-der-ze^ 
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INTRODUCTION TO GEOLOGY. 

To a complete knowledge of Geography, some acqaaintance 
with the science of Geology is necessary. We shall, there- 
fore, in addition to what has been said on this subject in the 
chapter on Mountains (page 60), give a short sketch of its 
leading principles. 

Geology is that science which treats of the internal struc- 
ture of the earth, and of the various materials of which it Is 
composed. But how, it may be asked, can we know anything 
of the internal structure of the earth ? It is, as we have seen, 
an opaque and solid globe ; and from the surface of it on which 
we stand, to the centre, is nearly 4,000 miles. Compared 
with this distance, the deepest excavations we can make in it 
are mere scrapings at the surface.* 

But even if we could penetrate to the centre, and make our- 
selves acquainted with the nature and arrangement of all the 
materials in that particular direction, it is obvious, that from 
such a result, no general conclusions could be drawn. Such 
must be our first thoughts on the aiubject, and such were the 
opinions, e\ren of learned men, till Geology began to be studied 
as a science. 

EARTHS. 

At first view, the materials at or near the surface of the 
earth seem to be without arrangement or design ; but on ex- 
amination, we shall find that this is not the case. On, and 
immediately below the surface, will be found, generally speak- 
ing, loose or unconsolidated materials, which are called 
£ARTHS ; and from a due admixture of those earths is formed 
the SOIL of our gardens and our fields. The first in order is 
called vegetable mould, because it is composed principally of 
decayed vegetable and animal substances ; and it is obvious 



* The depth of the deepest mine yet made is less than half a mile, 
that is, less than the eight-thousandth part of the distance from the sur- 
face to the centre of the earth. 

T a 
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that if this material had not been deposited at the surface of 
the earth, there could hare been no vegetation, and conse- 
quently no support for animal life. The other earths are prin- 
cipally composed of particles which have been disintegrated^ 
or worn away from the various rocks which form the crust of 
the earth ; and hence they have been called mineral earths. 
The disintegration, or crumbling away of solid rocks is occa> 
sioned by their long exposure to the influence of the atmos- 
phere,^ and to the continued action of the rain and the winds. 
Each of these earths is distinguished by the name of the mi- 
neral which enters most largely into its composition ; and each 
of them is found to be subservient to the wants and conve- 
nience of man.« 

Thus, when earths are composed principally of silex or 
flint, they are called Siliceous ; when of calx or limestone , Cal- 
careous ; and when of argilla or clay. Argillaceous, The term 
alumina is sometimes used instead of argilla. 

a Disintegrated. From the Latin words dis, asunder, and integer, &e 
whole, or entire. 

*> Metah are subject to similar influences. "When iron, for example, 
is exposed to air and damp, its surface, however well polished, is soon 
covered or converted into reddish particles called rust. These particles 
gradually fall off, and others succeed, till the whole is, in the course of 
time, converted into a kind of reddish earth called the oxide of iron. 

But the wear aud tear of solid rocks is not confined to the particles 
on the surface. The same influences from time to time cause large frag- 
ments to fall off; and it is of fragments so detached that the gravel, 
pdibles^ and large rounded stones which are found on the sea shore and 
in the beds of rivers are formed. At first, they are rough and angular, 
but when subjected to the rolling of the waves on the sea shore, or to 
the action of running water in rivers, they, by grinding and rubbing 
against each other, gradually become smooth and rounded. The rocA^ beds 
over which they are carried or rolled, contribute to the effect produced. 

c Without sand ovjlint, we could have no glass for our windows, nor 
for any other of the useful and important purposes for which this mineral 
is essential — from the common black bottle in daily use to the telescope in 
the hands of the astronomer. Nor could we even have houses without 
sand — at least houses built of stone or brick; for sand is a necessary in- 
gredient in mortar ; and also in the manufacture of bricks. 

Similar observations might be made with regard to tho various and 
important uses of lime and clai/. The utility and necessity of the 
former to the mason, the farmer, the tanner, the soap-manufacturer, 
and the sugar-refiner, are well known ; and without clay there could 
be neither bricks, nor slates, nor any of the beautiful and useful pro- 
ductions of our potteries, from the finest porcelain to the coarsest earth- 
enware. The uses of lime and clay in the Plastic arts, and for many 
other purposes, are also well known. 
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If we had only the earth of silex, there could be no vegeta- 
tion, for it is too porous to retain the necessary moisture. Of 
this, the sandy deserts of Africa and Asia are striking exam- 
ples. But when siliceous earth is duly mixed with other soils, 
it improves them, and thus promotes vegetation. Sand mixed 
with clayey soil, for example, will correct its stiffness ; and in 
this way, the moisture necessary for vegetation will be ena- 
bled to penetrate or filter through it. Similar observations 
might be made with regard to calcareous and argillaceous 
earths : the former is too dry and too hot for vegetation, the 
latter is too wet and too cold; but when mingled together, in 
due proportions, they correct and improve each other, and 
thus contribute to the general fertility of the soil. It it 
with this view that the farmer mixes lime with his cold clayey 
soils. 

But though clay^ without a due admixture of other earths, 
is unfit for vegetation, because it wiU not allow water to pene- 
trate or filter through it, yet it is to this very quality that we 
owe one of the necessaries, and, it might be added, one of 
the luxuries of life — we mean pure spring water. In page 
GO we have briefly explained the origin and formation of 
Springs f Brooks, and Rivers ; and we have only to add, that 
but for the retentive quality of clay, there could be no great 
reservoirs of water under the earth, and, consequently, no 
springs. "The water which falls in rain" would continue 
its downward progress, " through the pores and fissures of 
the mountains," and never again return to refresh and fer- 
tilize the earth, did it not, sooner or later, meet with beds 
or rocks of clay, which, in eff*ect, say to it, ** Thus far shalt 
thou go, and no farther."* It is, then, as we have already 
explained, collected in great natural cavities or reservoirs, 
and returned again to the earth in the form of springs, 
brooks, and rivers. 

ROCKS* 

In digging through the different earths which lie at or near 
the surface, we come to hard or consolidated materials which 
are called rocks. These rocks form what is called the crust 
of the earth ; and, generally speaking, they are of the same 
materials as the earths wMch we have just described ; the 
only difference being, that, in the earths, the materials 
are loose or unconsolidated, and in the rocks hard or consoli- 
dated. 

This is the popular distinction between earths and rocks, 

* A knowledge of this fact leads us to line or form with clay the bc^t- 
toms and sides of artificial reservoirs for -wat^t •, »a ^otv.^ ^jsvWi^^cQ.^'i 
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that if this material had not been deposited at the surface of 
the earth, there could have been no vegetation, and conse- 
quently no support for animal life. The other earths are prin- 
cipally composed of particles which have been disintegrated^ 
or worn away from the various rocks which form the crust of 
the earth ; and hence they have been called mineral earths. 
The disintegration^ or crumbling away of solid rocks is occa- 
sioned by their long exposure to the influence of the atmos- 
phere,^ and to the continued action of the rain and the winds. 
Each of these earths is distinguished by the name of the mi- 
neral which enters most largely into its composition ; and each 
of them is found to be subservient to the wants and conve- 
nience of man.o 

Thus, when earths are composed principally of silex or 
flint, they are called Siliceous ; when of calx or limestone, Cal" 
careous ; and when of argilla or clay. Argillaceous. The term 
alumina is sometimes used instead of argilla. 

a Disintegrated. From the Latin words dis, asunder, and tRteger, the 
whole, or entire. 

*> Metals are subject to similar influences. When iron, for example, 
is exposed to air and damp, its surface, however well polished, is soon 
covered or converted into reddish particles called rust. These particles 
gradually fall off, and others succeed, till the whole is, in the course of 
time, converted into a kind of reddish earth called the oncide of iron. 

But the wear aud tear of solid rocks is not confined to the particles 
on the surface. The same influences from time to time cause large frag- 
ments to fall off ; and it is of fragments so detached that the gravel, 
veU)les^ and large rounded stones which are found on the sea shore and 
m the beds of rivers are formed. At first, they are rough and angular, 
but when subjected to the rolling of the waves on the sea shore, or to 
the action of running water in rivers, they, by grindingand rubbing 
against each other, gradually become smooth and rounded. The rocky beds 
over which they are carried or rolled, contribute to the effect produced. 

o Without sand oxjlint, we could have no glass for our windows, nor 
for any other of the useful and important purposes for which this mineral 
is essential — from the common black bottle in daily use to the telescope in 
the hands of the astronomer. Nor could we even have houses without 
sand — at least houses built of stone or brick; for sand is a necessary in- 
gredient in mortar ; and also in the manufacture of bricks. 

Similar observations might be made with regard to the various and 
important uses of lime and clay. The utility and necessity of the 
former to the mason, the farmer, the tanner, the soap-manufacturer, 
and the sugar-refiner, are well known ; and without clay there could 
be neither bricks, nor slates, nor any of the beautiful and useful pro- 
ductions of our potteries, from the finest porcelain to the coarsest earth- 
enware. The uses of lime and clay in the Plastic arts, and for many 
other purposes, are also well known. 
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If we had only the earth of silexy there could be no vegeta- 
tion, for it is too porous to retain the necessary moisture. Of 
this, the sandy deserts of Africa and Asia are striking exam- 
ples. But when siliceous earth is duly mixed with other soils, 
it improves them, and thus promotes vegetation. Sand mixed 
with clayey soil, for example, will correct its stiffness ; and in 
this way, the moisture necessary for vegetation will be ena- 
bled to penetrate or filter through it. Similar observations 
might be made with regard to calcareous and argillaceous 
earths : the former is too dry and too hot for vegetation, the 
latter is too wet and too cold; but when mingled together, in 
due proportions, they correct and improve each other, and 
thus contribute to the general fertility of the soil. It is 
with this view that the farmer mixes lime with his cold clayey 
soils. 

But though clay, without a due admixture of other earths, 
is unfit for vegetation, because it will not allow water to pene- 
trate or filter through it, yet it is to this very quality that we 
owe one of the necessaries, and, it might be added, one of 
the luxuries of life — we mean pure spring water. In page 
GO we have briefly explained the origin and formation of 
Springs, Brooks, and Rivers ; and we have only to add, that 
but for the retentive quality of clay, there could be no great 
reservoirs of water under the earth, and, consequently, no 
springs. "The water which falls in rain" would continue 
its downward progress, " through the pores and fissures of 
the mountains," and never again return to refresh and fer- 
tilize the earth, did it not, sooner or later, meet with beds 
or rocks of clay, which, in effect, say to it, ** Thus far shalt 
thou go, and no farther."* It is, then, as we have already 
explained, collected in great natural cavities or reservoirs, 
and returned again to the earth in the form of springs, 
brooks, and rivers. 

ROCKS* 

In digging through the dijSerent earths which lie at or near 
the surface, we come to hard or consolidated materials which 
are called rocks. These rocks form what is called the crust 
of the earth ; and, generally speaking, they are of the same 
materials as the earths wMch we have just described; the 
only difference being, that, in the earths, the materials 
are loose or unconsolidated, and in the rocks hard or consoli- 
dated. 

This is the popular distinction between earths and rocks, 

* A knowledge of this fact leads us to line or form with clay the b<vt- 
toma and sides of artificial reservoirs for -wat^it •, »& ^oa.^ ^\yW4ii»co.^, 
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that if tliis inatcrial Imd not l)ccn deposited at the Burface of 
the earth, tlicre coiiUl liavc hccn no Tegetation, and conse- 
quently no 8u])i)ort for animal life. The other earths are prin- 
cipally composed of partick-s which have been disintegrated^ 
or worn away from the various rocks which form the crust of 
the C'arth ; and hence they have been called mineral eartlu. 
Tlie (tisintetirutivny or crumbling away of solid rocks is occa- 
sioned by their long exposure to the influence of the atmos- 
phere,^ and to the continued action of the rain and the winds. 
Each of these earths is distinguished by the name of the mi- 
neral which enters most largely into its composition; andeich 
of them is found to be subservient to the wants and conve- 
nience of man.o 

Thus, when eartlis are composed principallT of sii£x or 
flinU they are called Siliceous ; when of calx or limestone^ CaU 
eareous ; and when of argilla or clay. Argillaceous. The term 
alumina is sometimes used instead oi argilla, 

a Distt'tegmted. From the Latin words dis, asunder, and tnte^er, tbfl 
whole, or entire. 

b AJeiah are subject to similar influences. When iron, for ezam^, 
id exposed to air and damp, it? surface, however well poliriied, is soon 
covered or converted into reddish particles called rust. These particles 
gradually fall off, and others succeed, till the whole is, in the course of 
time, converted into a kind of reddish earth called the oxide qfiron. 

But the wear and tear of solid rocks is not confined to the partides 
on the surface. The same influences from time to time cause large frag- 
ments to fall off ; and it is of fragments so detached that the grawt, 
pebiles^ and large rounded stones which are foand on the sea shore and 
in the beds of rivers are fonned. At first, they are rough and angular, 
hut when subjected to tlie rolling of the waves on the sea shore, or to 
the action of running water in rivers, they, by grindinfand rubbing 
against each other, gradually become smooth and rounded. The rodty beds 
over which they are carried or rolled, contribute to the effect produced. 

« Without sand ot flint, we could have no glass for our windows, nor 
for any other of the useful and important purposes for which this mineial 
is essential — from the common black bottle in daily use to the telecGope in 
the hands of the astronomer. Nor could we even have houses witnont 
sand — at least houses built of stone or brick; for sand is a necessary in- 
gredient in mortar ; and also in the manufacture of bricks. 

Similar observations might bo made with regard to the various and 
important uses of lime and clay. The utility and necessity of the 
former to the mason, the farmer, the tanner, the soap-maniuactnrer, 
and the sugar-refiner, are well known ; and without clay there coold 
be neither bricks, nor slates, nor any of the beautiful and uaefol pro- 
ductions of our potteries, from the finest porcelain to the coarsest eflurth- 
enware. The uses of lime and clay in the Plastic arts, and for many 
other purposes, are also well known. 
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(re liul ou1y tlio earth of ailex, there could be 
tioni for it is too porous to retsJii the uetessary moisture. 
tbia, the Bandy deserts of Africa and Asia are striking ei 
pies. But when siliccoui earth is duly mixed with other wnli, 
[t irapmrea them, and thus promotes vegetatiou. Saml Diixed 
with clayey soil, for example, will correct lis ^iffneas ; and in 
this way, the moisture ueuessary for vegetation will be eiu- 
bled to penetrate or filter through it. Similar ob«ervatit)na 
might be made with regard to ca/i7iireDui cuid argillacima 
earths: tlie fiirmer is too dry aud too hot fur Tegietution, '^ ~ 
latter is too wet and too cold; but when mingled together, 
due proportions, they correct and improve eauh other, i 
thus contribute to the general fertility of the Goil. II _ 
with this view tliat the fanner mixes Oiae with Ms cold clm/of ■ 

But thongh clay, without a due admixture of other eortha, 
k unfit for vegetation, because it will not allow water to penAvJ 
trate or filter tlirough it, yet it is to this very quality that w«, 

Swe one of the necessaries, and, it might be added, one of, 
he luxuries of liG3 — we mean pare spring water. lu piigft>, 
e have briefly expired the origin and formatiiin of' 
iga, Brooki, and Riatrai and we have only to oiild, that 
Ibr the rtUntiue quality of cUr, there could be no great 
reservoirs of waUr muler the earth, and, consequently, no 
•pringa. "The water which fUls in laia" would eontinae 
its downward progress, " thron^h the porea and fieeures of 
the mouDtuns," and never again return to icCresli and (et- 
tilite the earth, did it not, sooner or later, meet vith beds' 
or rovki of ctay, which, in eSkit, say to i^ " Thus &r shall] 
tiiou go. and no tirther."» It is, llitin, as we have alreodj'. 
Cxplcuiiad, collected iu great natural csvitiea or reaervoiiai'' 
»iid retutnad agun to the ewth iu the form of springgj ' 
brooks, and rivers. 

In digging through the dilTcrent earths which lie at or neaf 
ihe sur&co, wo come to hard or coosoU'lated materials wliicb 
ftre called roceo. Tliese rocks torm wliat is called the 
of the earth : and, generally spealdng, thoy are of the i 
.materials as the carthi which wa have just described; 
anly different being, that, in the earths, the material^l 
vr: loose or nnconsuli dated, and in the rocks hard or ounaolW| 
Inted. 
This is the popular distinction between earths and i< 
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but it should be noted, that in the language of Geology, the 
term rock is applied to every kind of earth, even to peaty as 
well as to stones, and masses of stone. The following table 
exhibits the four great classes of earths and rocks, with the 
different degrees of consolidation. It also illustrates the 
general principle, that lower rocks or strata are liarder or more 
consolidated than those which are above them, because they 
have been subjected to a greater pressure. 

Siliceous, Argillaceotis. Calcareous. Carboniferous, 

Sand, Alluvial Clay, Marl, Poat, 

Sandstone, Laminated Clay, Chalk, Lignite, 

Graywackd, Slaty Shnle, Limestone, Brown Coal, 

Quartz Rock. Clay Slate. Crystalline Marble. Common Coal. 

As in the eartlis, some rocks are formed of only one simple 
mineral,* as flint, limestone, and clay-slates ; while others are 
composed of two, or more, as mica-slate and granite. The 
former are called simple, and the latter compound rocks. As 
in the earths, too, the most abundant materials of rocks are the 
simple minerals just mentioned, namely, flint, lime, and clay.* 
The other simple minerals which enter most frequently into 
the composition of rocks, are felspar, mica, hornblende, talc, 
chlorite, and oxide of iron. 

Fthpar is a hard mineral, usually of a cloudy white or red 
colour, which decays easily, and forms the fine clay used for 



A By simple minerals are here meant individual mineral substances, 
as distinguished from rocks of -which they are the constituent parts. 
They are not simple in their own nature, for, when subjected to chemi- 
cal analysis, they are foimd to consist of a variety of difi'erent substances. 
The most common species of Felspar, for example, is composed of about 
G4 per cent, of silica, 18 of alumina, 14 of potash, 2 of lime, and nearly 
1 of oxide of iron. There are, according to the deductions of chemistry, 
no less ihaxi fifty -four simple or elementary substances. 

^ It is supposed that tnese minerals enter into the composition of 
the crust of the earth in nearly the following proportions : silex 
one-half, clay one-sixth, and lime one-eighth. Qiuuiz is silex in 
its purest form, and kaolin (of which porcelain is made) is the purest 
kind of clay. Lime is never found by itself, that is, without an ad- 
mixture of i>omething else. It has a great atiinity for carbonic acid, and 
united with it, it forms carbonates of lime, or, as they are usually called, 
limestones. Quick, or pure lime is obtained by driving off the carbonic 
acid and other volatile matter, as is done in lime-kilns. United with 
sulphunc.acid, it forms sulphates of lime, as gypsum, alabaster, &c. ; 
and with fiuoric acid, fluates of lime, as iiuor spar, &c. Shells and 
corals are formed principally of lime ; and also, the greater part of the 
bones of i*iiimals. 
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porceladn. The sofib, greyish crystals of granite, which can be 
easily scratched, are formed of felspar. 

Mica is derived from a Latin word which signifies to shine 
or glitter. The bright glistening scales which we observe in 
granite, gneiss, and mtca-slate, are formed of this mineral. It 
also occurs in minute scales in many sandstones, giving to 
them a bright silvery appearance. Muscovy glass is a variety of 
mica. It is often found in veins of granite and mica-slate, in 
lamince (or thin plates) of more than a yard in diameter ; and 
in Bussia it is sometimes used instead of glass. 

Homblendeia a hard mineral of a black or dark-green colour. 
It enters largely into the composition of several varieties of 
the trap rocks. When it occurs in granite instead of mica, 
granite is then called syenite.'*' 

Talc is a transparent, foliated mineral, resembling mica, but 
softer, and not elastic. It is often used for tracing lines on 
wood, cloth, &c., instead of chalk, which is more easily 
effaced. 

Chlorite (from the Greek word chloros, green) is either of a 
crystallized or foliated structure. It enters largely into the 
composition of chlorite slate. Green earth, Avhich enters into 
the composition of many trap rocks, is allied to chlorite. 

Oxide of iron is another name for the rust of iron. See 
note b, page 292. It is it that gives the reddish colour to many 
rocks, and mineral waters. 

Bituminous^ and Saline minerals also enter into the compo- 
sition of certain classes of rocks. The great coal masses are 
composed principally of the former, and rock-salt of the 
latter. It is almost unnecessary to observe, that these two 
minerals are of the utmost importance to man, and hence they 
have been most abundantly diffused over the earth.* Refer to 
pp. 175, 189, and 258, in which the Mineral Productions of 
the earth have been classed and described. 

Generally speaking, all the great rock masses in the earth 
are composed of one or more of the preceding simple mine- 
rals. But as they are usually blended together in different 

* So called from Syene, an ancient city of Egypt, about which thii 
species of rock is found in great abundance. It was largely imported 
by the Romans for architectural purposes. 

b Bitumen is derived froiri the Greek vrord pituSj the pine tree, from 
the resin of which /TtYeA is made. See note, p. 258, for the difierent 
kinds and uses of bitumen. 

•J Rock-salt sometimes forms entire mountains. The valley of Car- 
dona, in Spain, for example, is traversed by hills of solid salt, 600 
feet high, which glitter in the sun like mountains of gems. See p. 259. 
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forms and proportions, the result is, that we have a great 
number and variety of rocks. The principal or most ahun- 
dant rocks are mentioned in this little sketch; and before 
going ^ther, the learner should proyide himself with a good 
specimen of each. 

STBATiriED ROCKS. 

Haying given a general description of the materials which 
enter into the composition of rocks, we shall resume our sup- 
posed examination ef the crust of the earth. Passing through 
the EARTHS, and continuing our excavations, we, generally 
speaking, meet with different strata* or layers of rocks, one 
above another, in a certain determinate order, which is never 
in any degree inverted — that is, rocks of an older formation will 
never be found, in the order of stratification, above rocks 
which were formed at a more recent period ;i> or, in other 
words, Primary rocks will never be foimd above Secondary, 
nor Secondary above Tertiary ; and the same principle applies 
to each of the strata of the different groups or formations. 

It is not to be supposed, however, that the stratified rocks 
always, or indeed ever occur, in a regular and unbroken series. 
If this were so, the lower members of it would be beyond the 
reach, and beyond the knowledge of man. Some of them occur 
at, or near the surface in one place, and some in another ; and 
in this way we have become acquainted with them all. 

Generally speaking, the different strata are parallel to each 
other, and in a horizontal direction ; but in many places, we 
shall find that they have been broken up, distorted, and driven 
to, or near the surface, by rocks of a quite different character, 
which occur in irregular masses. The beneficial effect of this 
seeming irregularity has been stated in p. 61, to which the 
learner should refer. 

In every part of the world in which similar examinations 
have been made, similar appearances have presented them- 
selves ; and hence the various rocks which compose the crust 
of the earth have been divided into two great classes, namely. 



a Strata, the pluial of straium, a Latin word which signifies strewed 
er spread ; and also, a bed or layer. 

b This fact is of great practical importance to the miner ; for if in 
searching for coal, or any other mineral, he comes upon a stratum 
which, in its geological order, underlies the mineral he is in search of, 
he knows that further operations in that direction would be useless. 

c Horizontal. Because they must have been originally deposited at 
the bottom of a sea or a lake, and consequently on a foimdation which 
was level, or nearly so* 
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Stratified and Unstratified. Sandstones, limestones, and 
clay-slates are examples of the former class of rocks; and 
granite, and trap rocks, of the latter. 

The terms Aqueous and Sedimentary are also applied to 
the Stratified rocks, because, as has been shown by geologists, 
they were originally formed by sedimentary depositions in 
water. And the Unstratified rocks are also called Igneous 
and Volcanic, because it is supposed that they were origi- 
nally formed "by fire in the internal parts, of the earth, and 
driven up from hehwy and through the stratified rocks by 
earthquakes and volcanic agency. From this circumstance 
they are also called rocks of eruption ; as by Humboldt, in 
liis '* Cosmos." 

If these conclusions and suppositions be true — ^and there can 
be no rational doubt of it — ^what astounding changes must 
liave taken place in the earth before it was finally prepared for 
the abode of man ! In countries far remote from the sea, and 
even on the summits of the highest mountains,'^ are found vast 
quantities of sea-shells, and other marine deposits, which is a 
proof that they were at one period submerged under the waters 
of the ocean. And in many cases, it appears that **the dry 
land " and ** the waters " must have changed places repeatedly ; 
and for long periods of time.^ The whole series of stratified 
rocks, even those which are now buried thousands of feet deep 
in the earth, must have been formed, one after another, in this 
way.° That is, each stratum, in succession, must at one 
period or another, have been formed, either at the bottom of 
a sea, or of a fresh-water lake into which large rivers disem- 
bogued. 



* The sides of the banks of rivers which flow through hilly countries, 
or through deep ravines, often exhibit extensive and satisfactory speci- 
mens of stratified rocks in their natural order of superposition. Simi- 
lar specimens may also occasionally be seen on high headlands or chffs, 
adjoining the sea shore. 

^ Fossil shells, of forms such as now abound in the sea, are met with 
far inland, both near the surface, and at all depths below it, as far as 
the miner can penetrate. They occur at all heights above the level of 
the ocean, havmg been observed at an elevation of from 8,000 to 9,000 
fpet in the Alps and Pyrenees, more than 13,000 feet high in the 
Andes, and above 15,000 feet in the Himalayas. — Lyell. 

c During the process of deposition, each separate layer was once the 
uppermost, and covered immediately by the water, in which aquatic 
ammals lived. Each stratum, in fact, however far it may now lie be- 
neath the surface, was once in the state of loose sand or soft mud at the 
bottom of the sea, in which shells, and other bodies, easily become en- 
veloped. — LydL 
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The following sketch of a section of a cliff in the Isle of 
Portland is an illustration of this on a S'nall scale : 

Drj Land. 



Fresh-water calcareous 
slate. 

Dirt-bed and ancient 
forest. 




Portland stone, a marine 
deposit. 



The lowest heds must, at one period, have been at the bot- 
tom of the sea, because they consist of marine deposits ; for 
Portland stone is an oolite limestone. At a subsequent period, 
these beds became dry land, and trees grew upon it. At ano- 
ther period, this land, and the trees upon it, Avere submerged 
under fresh water ; and above them, in the course of time, 
were deposited strata or layers of fresh -water calcareous slate. 
And finally, the waters having left these new beds, they be- 
came dry land again.» 

PRIMARY ROCKS. 

When the waters of the great deep first swept over the 
earth, neither animals nor vegetables existed; and conse- 
quently in the strata then formed, there are no traces of orga- 
nized matter. These strata arc lowest down in the series, and 
the terra Primary has been applied to them, because it is sup- 
posed that they were formed previous to the existence of 
animals and vegetables ; and also previous to the formation of 
the other rocks. The latter supposition is founded on the fact, 
that in rocks of this class no fragments of any other rock have 
been fouud. 

The Primary rocks are distinguished by their slaty and crys- 



* The position of the Weahhn clay, which is a fresh-water formji- 
tiorij-with regard to Chalk and Greensand, which are vwarme deposits, is 
another striking illustration of the fact stated in the text. Speaking 
on this point, Sir C. Lyell observes — "It has been already seen 
that the chalk and greensand have an aggregate thickness of 1,000, or 
sometimes 1,500 feet. It is, therefore, a wonderful fact, that after pene- 
trating these rocks, we come down upon a subjacent fresh-water for- 
mation^ from 800 to 1,000 feet in thickness.''* 
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talline^ structure. They are also very hard and compacti^ and 
as has been already stated, quite destitute of organic remains. 
The principal rocks of this class are gneiss rocks, mica, talc, 
and chlorite schists, « quartz rock, crystalline limestone, and 
clay slates. 

The Primary rocks overlie the granite or igneous rocks ; and 
it is supposed that they owe their crystalline texture to their 
having come into contact with them when they were in a high 
state of temperature. It is also supposed that they originally 
contained some organic remains, and embedded fragments of 
other rocks ; but that all traces of them were obliterated by 
the intense heat to which they were subjected. In this way, 
dark limestones, replete with shells and corals, have been 
turned into white statuary marble ; and hard clays into mica 
and hornblende schists. Sir C. Lyell proposes that these 
rocks should be called Metamorphic ; and he shows clearly* 
that the term "Primary" as applied to them is erroneous; 
but as his theory has not yet been fully adopted, we retain, for 
the present, the old terms, *' Primary," *' Transition," &c. 

TRANSITION ROCKS. 

After tlie formation of the Primary Rocks an important 
change began to take place in the world ; for in the strata 
next formed, are found a few fossil remains of zoophytes, and 
marine shells, which is a proof that, at this period, animal life 
had commenced in the waters of the ocean. To this class of 



■ Cri/stal. " Simple minerals are frequently found in regular forms 
with facets like the drops of cut glass of chandeliers. Quartz being 
often met with in rocks in such forms, and beautifully transparent, like 
ice, was called reck crystal ; the word in Greek properly signifying a 
piece of ice. Hence the regular forms of other minerals are called 
crystals, whether they be clear or opaque. By crystalline is meant the 
internal texture which regular crystals exhibit when broken, or a con- 
fused assemblage of ill-defined crystals. Loaf-sugar and statuary 
marble have a crystalline texture. Sugar-candy and calcareous spar 
are crystallized.** — Lyell, 

^ Compaet, — That is, the grains or particles of which they are formed 
are so minute as not to be distinguished by the naked eye. Granular 
is the opposite of compact ; and hence the terms granite and granitic, 

c Schists. This term is applied to rocks easily split up into slaty- 
like plates or divisions. It is derived from the Greek word schismay a 
splitting up, or division. 

d When it was thought, as formerly, that all rocks were of aqueous 
formation, granite, as being the lowest, was natui-ally considered as 
having been the first formed ; and it was therefore denominated " Pri- 
mitive ** or " Primary." But after " the Neptunian, tlxaorj" \!«^\««iv 
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rocks the term Transitions has been applied, because they 
were considered by the older geologists as forming a transition 
or passage from the Primary rocks, which contain no fossil re- 
mains of any kind, to the Secondary rocks, which contain 
numerous fossils, not only of sea, but also of land plants and 
animals. 

The Transition rocks, as has been already stated, contain 
only a few marine fossils, and they are all of the lowest class 
or order, as zoophytes, corals, and shells. They consist prin- 
cipally of thick beds of sandstones, shales, slates, and Ume- 
stones, and are usually called Greywacke,^ Cambrian, or Silu- 
rian rocks. 

SECONDARY ROCKS. 

Under the name of Secondary rocks are comprised all the 
formations, systems, and groups, from the Transition to the 
Tertiary rocks. 

The term Formation is applied to rocks which seem to have 
been formed under nearly similar circumstances ; and the term 
System^ to rocks which are found to have nearly the same mi- 
neral and fossil character. Under one formation there may be 
several systems ; and under one system, several groups. 

Geologists have not yet agreed uponc an exact classification 



abandoned, and the igneous origin of granite admitted, the terms in the 
sense in which they had heen applied, became objectionable, and in 
many cases, erroneous ; for instead of forming the oldest part of the 
eartu s crust in all cases, as had been formerly supposed, some granites 
are of comparatively recent formation — in fact, newer than the stratified 
rocks whicn they have disrupted, and in some cases, rendered crystal* 
line. Or, in the words of Sir C. Lyell, " Some granites and granitic 
schists are of an origin posterior to many secondary rocks. In otiier 
words, 6ome primary formations can be shown to be newer than many 
secondary groups — a manifest contradiction in terms." 

» Transition. This term was applied to rocks of this class by Wer- 
ner, the great German geolo^st, on the supposition that they formed a 
step or transition from the primitive state of the globe to that condition 
of it in which it began to be inhabited by liviue bodies. 

^ Or CirauwacM, which, in the language of German miners, signifies 
grey rock ; many of the rocks of this class being of a grey colour. 
These rocks abound in some parts of Wales, and in Shropshire, the 
country of the ancient Silures ; and hence the terms Cambria» and 
Silurian. 

<> The fossiliferous strata have been variously grouped according to 
the comparative value which different geologists have attached to 
different characters; some having been guided chiefly by the thick- 
ness^ geographical extent, and mineralogim composition of particulMT 



INTRODUCTION TO GEOLOGY. 301 

of the Secondary rocks. They are usually, however, divided 
into four great systems, each of which contains several groups 
or suh-divisions : 1. Carboniferous; 2. Saliferous; 3. Oolitic; 
4. Cretaceous or Chalk. 

Under the Carboniferous system may be grouped, beginning 
with the lowest. Old Bed Sandstone, Mountain Limestone, and 
the Coal Measures ; under the Saliferous*- System, Magnesian 
Limestone, New Bed Sandstone, and Saliferous Marls ; under 
the Oolitic^ System, Lias^^ Limestones, Oolitic Limestones, and 
Wealden Clay; and under the Cretaceous System, Lower 
Greensand, Gault, Upx)er Greensand, and Chalk. 

In ascending this great series of rocks the fossils become 
more numerous, and of a higher order ; but as in the Transi- 
tion rocks, they all belong to extinct species of animals and 
plants. In the Old Red Sandstone, or lowest rocks of the 
series, are found, in addition to a greater number and variety 
of corals and marine shells, the fossil remains of peculiarly 
formed ^Ae5. This proves that, at this period, the formation 
of vertebrated animals had commenced in the waters of the 
ocean. In the Mountain Limestone, corals and marine shells 
are very numerous ; and in the coal strata we find for the first 
time, the fossil remains of land plants, fresh^water shells, and 
fishes of the sauroid family ; that is, half fish, half reptile. 

Long before the Coal formations, large portions of the sur- 
face of the earth had become dry land ; and the vegetation 
which covered it, must have been of the most luxuriant kind. 
All the coal and peat which are found in so many parts of the 
earth, and in such abundance, were formed from the immense 
forests and gigantic plants which flourished at that period. 
Nearly 600 distinct species of plants and trees have been dis- 
covered in the coal strata, the majority of which resemble 
gigantic ferns, canes, and bamboos. Some of these tree ferns, 
as they are called, must have been between forty and fifty feet 
high ; and their trunks vary from half-a-foot to five feet in 
diameter. 

sets of strata ; others by their organic remains. All, however, seem 
now agreed that it is by a combination of these characters that we must 
endeavour to decide which sets of strata should be entitled to rank as 
principal and independent groups. — Lyell. 

» Saliferous. That is, salt beariitg or containing. It is in these for- 
mations or groups that salt is principally found. See p. 259. 

b Oolite. The term oolite is derived from the Greek oow, an egg, 
and lithos, a stone ; and it has been applied to this kind of limestone, 
because it consists of rounded particles like the roe or effgs of a fish. 

c Lias is a provincial corruption of layers^ in allusion to th<&\x.\A^g:!iSs>s. 
stratification. 
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Of the vegetable origin of coal there can be no doubt. 
When slices of it, thin enough to admit the light, are minutely 
examined, its vegetable structure is distinctly perceptible; 
and it is not unusual to find, in coal beds, the trunks of trees 
half converted into coal. These wonderful and most impor- 
tant results were principally produced by the agency of heat 
and pressure. Or, in other words, to the deluges, earthquakes, 
and volcanoes, which overwhelmed, and buried in the earth, 
these primeval trees and plants, we owe the coals which we 
burn in our houses, our factories, and our steam-ships I 

The Oolitic formations, from the Lias to the Wealden groups 
inclusive, are remarkable for the number and variety of the 
fossils which they contain; particularly of sau/'oid» animals. 
In these strata are found saurians^ ichthyosaurianst and plesio" 
sauriansy^ in such numbers, and in such varieties, that this 
period in the world's history has been called the *'age of 
reptiles." These creatures resembled gigantic lizards or cro- 
codiles; and some of them were adapted for inhabiting the 
water ; others for living upon land ; and some were amphi- 
bious in their nature. Some of them, too, as the pterodactylest* 
had wings, like bats, which enabled them to fly in the air! 
The Wealden^ group is particularly remarkable for its fossils of 
gigantic land reptiles, including the iguanadon,^ which was 

* Sauroid. This term is derived from two Greek words which sig- 
nily tike or resembling a lizard. Ichthyosaurus means the ^h lizard, 
and plesiosaurus implies that the creature was nearer or more like a 
lizard than a fish. To several other species of these creatures names 
have been given ; as megalosauruSy the great saunis ; geosauruSy the 
land saurus ; hylceosaums^ the forest saurus ; teleosaurus, the perfect 
saurus, &c. 

*> Plesiosaurus. This animal had the head of a lizard, the teeth of a 
crocodile, and the body of a serpent. Its neck was of enormous length, 
exceeding, in some of the species, that of the remainder of the body. 
It appears to have lived in shallow seas and estuaries ; and while swim- 
ming it is supposed that it kept its neck arched like that of a swan, 
darting it down at the prey within reach. Prodigious numbers of their 
remains are found in the Lias group; and some of them must have 
been upwards of twenty feet long. 

c Pterodactyles. From the Greek pteron, a wing, and daktylos, a fin- 
eer. Eight species of flying-lizards have been discovered, of sizes varying 
Irom that of a snipe to that of a cormorant. The second digit of the 
fore-feet was of extraordinary length, with which it is supposed it partly 
supported its wings ; and hence its name. 

<* Wealden. These formations are fully developed in the wealds or 
wolds of Kent and Sussex ; and hence the term Wealden. 

« Igy<inadon, It had two rows of teeth, like the iguana ; and hence- 
Itenaine, 
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fully seventy feet in length. In this group, too, animals of 
the mammalia kind begin to make their appearance ; but the 
only specimens yet found are of the marsupial order, and of 
small size : something like small kangaroos, or opossums. 

The Chalk formations are remarkable for the number and 
variety of their marine fossils ; as corals, shells, fishes, and 
turtles. In some cases, chalk is almost wholly formed of 
minute shells and corals. 

TERTIARY ROCKS OR FORMATIONS. 

The Tertiary rocks, or formations, comprise all those regu- 
larly stratified beds which occur above the Chalk system. 
They consist of marls, imperfect limestones, gypsum, sand- 
stones loosely aggregated, lignite or half- formed coal, blue and 
plastic clays, &c. They were formerly considered as mere 
superficial accumulations, confined to certain localities; but 
when it was found that they consisted of regularly stratified 
beds, and that the organic remains which they contained could 
be referred to definite periods in the earth's history, they were 
classed as Tertiary rocks or formations. They are not of 
general occurrence like the other rocks, but are usually con- 
fined to basins near rivers and estuaries. And it is remark- 
able that the two great cities of London and Paris have been 
built on two such basins, that is, basins fuU of Tertiary forma- 
tions. Hence the terms London clay, and Plaster of Paris, 

The Tertiary formations have been divided by Sir C. Lyell 
into the Eocene, the Miocene, » and the Pliocene, *> groups or 
periods. The term Eocene is derived from the Greek word 
evSi the dawn, and kainos, new or recent; and it has been 
applied to the oldest groups of the Tertiary formations, 
because it is in these groups that the remains of animals of the 
same species as those which now exist, make their first appear- 
ance. For, as has been already stated, all the organic remains 
found in formations preceding the Tertiary, belong to species 
of animals which had disappeared from the earth before it was 
finally prepared for the rec€j)tion of man. In the Eocene 
strata, the proportion of existing to extinct species of animals 
is about :^^ per cent. ; in the Miocene, or less recent, 17 ; in 
the Older Pliocene or more recent, from 36 to 60 ; and in the- 
Newer Pliocene, from 90 to 95. 

The strata of the London and Paris basins are Eocene depo- 
sits. Deshayes enumerates 1,238 species of fossil shells as be- 
longing to the Eocene group, only 42 of which have been 
identified with species now existing. And of forty species or 



» Miocene is from the Greek meion^ less, and kalno8,TL<e^ oTT^t^s*^ 
Pliocene is from the Greek pleion^ more, an^ kaluoa^'t^^i®^* 
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Pachydermatons quadrupeds which existed at that period, 
flome of which equidled the horse, and others the rhinoceros, 
in size, there are only four living representatives, namely, the 
daman of the Cape, and three species of the tapir. Of these 
ancient animals the paleeotherium^wa.9 the the most remarkable ; 
ten or eleven distinct species of which have been discovered in 
the gypsum beds of Paris. 

It is also remarkable that the organic remains found in the 
deposits of this period prove that the temperature in these lati- 
tudes was widely different from what it is at the present day. 
In the Eocene deposits in England and France, for example, 
are found the remains of animals and vegetables, which indi- 
cate that these countries then enjoyed a tropical climate. In 
the Paris basin, mastodons, elephants, rhinoceroses, hippopo- 
tami, crocodiles, and turtles have been discovered ; and in the 
London clay, more than one species of monkey, and several 
species of the palm tree. And in gravelly deposits on the 
banks of the Thames, tusks and other remains of the mam- 
moth,i> mastodon, c and other tropical animals, have been found. 
The beds of lignite also indicate a tropical luxuriance of vege- 
tation ; and it is worthy of remark, that such vegetation was 
necessary for the support of the huge graminivorous animals 
that then replenished the earth. 

Miocene deposits are not known to exist in England ; but 
they are met with in France and other countries in Europe. 
The dinotherium^ was the most remarkable of the extinct spe- 
cies of quadrupeds which belonged to this period. It seems 
to have been tdie largest of all terrestrial animals ; its head 
measuring four feet long and three broad, with immense tusks 
bent downwards. It is supposed to have been a herbaceous 
animal, of aquatic habits, and in construction, it resembled the 

» PalcBotherium from the Greek words palaios, ancient, ana tJierionj a 
wild beast. 

b Mammoth. The primitive, and largest species of elephant. It is 
now extinct, hut its fossil hones are met with in various countries ; and 
in the year 1803, a whole carcass of one was found embedded in ice, 
near the mouth of the Lena, in which it must have lain for thousands of 
years ! In the same locality, the bones of mammoths are so abundant 
that a Russian naturalist has stated it as his belief, that the number of 
elephants now living on the globe, must be ^eatly inferior to those 
which occur in a fossil state in those parts of Siberia. 

Mastodon, An extinct species of proboscal animal allied to the 
elephant. Its teeth had their surface covered with conical mamillary 
crests ; and hence its name : from the Greek mastoSy a pap, and odous, 
(pdontos) a tooth. 

d ZHrudherium. From the Greek words deinos terrible; and therion 
A wild beast. 
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living tapir. Its gigantic remains have been found in great 
abundance at Epplosheim, in Hesse-Darmstadt. 

Pliocene deposits are met with in various parts of Great 
Britain, and Ireland ; as in CoKnirall, and near the estuaries of 
the Forth, the Clyde, and the Shannon. The Norfolk crag, 
and the red or coralline crag, met with in Suffolk, are Pliocene 
formations of the Older period. 

Having given a general description of the Stratified rocks, 
from the lowest in the series to the highest, we shall return to 
the other great class, of which we -spoke in page 297, naraeljr* 
the 

UNSTRATIFIED OR IGNEOUS ROCKS. 

The Uustratified or Igneous rocks are usually divided into 
three classes : Granitic, Trap, and Volcanic. 

The Granitic are the most abundant of all rocks. They ex- 
tend to the greatest depths yet penetrated by man; and while 
they seem everywhere to form the foundation on which the 
other rocks rest, they are froquently found, not only at the sur- 
face, but in many cases far above it ; for. most of the hills and 
mountains in the worldare composed of granitic rocks. They axe 
also called Plutonic rocks, because it is supposed that they were 
formed by l^e agency of fire in the interior of the earth, and 
upheaved firom it in a fluid, -or semi-fluid state, like lava from 
a volcano. Like lava, too, they frequently penetrate the rocks 
with which they come^into contact, in the form of dikes and 
veins, altering their texture and original appearance (see page 
299). The granitic rocks are easSy distinguished by thmr 
granular and crystalline texture, and jdso by their hardoess and 
massy appearance. Their great hardness is owing to their 
having cooled slowly imder enormous pressure, namely, that 
of the aiperincumbent or overlying rocks. 

Granue makes a beautiful and durable building stone ; and 
it is much used in the construction of piers, harbours, bridges, 
and roads. 

Besides the common granite, there are several varieties, as 
syenite, porphyrite, protigine or talcose, schorl, primitiye 
greenstone, serpentine, <&c. 

The Trap rocks are of a darker and less crystalline texture 
than the granitic, and are supposed to be the products of vol- 
canoes long since extinct. It is also supposed that they were 
once in a state of fusion, like the granitic rocks, and that they 
were cooled down under the pressure of deep water, probably 
of a profound ocean. They derive their name from the 
Swedish word trappa, a stair ; because many of the rocks of 
this class occur in great tabular masses of \]L\i'&c^Qk£\ ^s^v^.^ %^ 
as to form a succession of terraces ox sXc^f^ atv,.\3iQft«v.^'5»^l^:S^. 

\5 
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They also occur in shapeless lumps and irregular cones, form- 
ing small chains of hills; and, frequently, in the form of 
dikes or wall-like masses, intersecting fossiliferous beds. 
Occasionally, too, they are found in the form of columns or 
pillars, which are usually called basaltic columns. The Giant's 
Causeway, in the North of Ireland, and Fingal's Cave, in the 
Isle of Staifa,* contain wonderful examples of formations of 
this kind. 

Basalt^ is one of the most abundant rocks of this class. Tlie 
other varieties are greenstone, clinkstone, « claystone, trachyte,* 
porphyry,* and amygdaloid.' 

The Volcanic rocks, as the name implies, are the products 
of recent or active volcanoes. They are less crystalline, and 
less compact than either the granitic or trappean rocks, which 
is supposed to be owing to their having cooled in the open air, 
and not under pressure. The principal rocks of this class are 
lava, obsidian, K pumice-stone, scoriae, and tufa. 

In the '^ Chapter on Mountains," page 62, the names of the 
principal volcanoes at present in operation have been given, 
to which the learner should refer. It will be seen that they 
are as active amid the perpetual snows of the polar regions aa 
under the scorching rays of the torrid zone. And though 
their eruptions >«re sometimes attended with the most cala- 
mitous results, it will be found that they are, upon the whole, 
beneficial in their uses. In fact, they may be regarded as 
great natural safety-valves, for preserving the districts of country 
in which they are placed> from the still more calamitous effects 
of EARTHQUAKES. Onc proof of tliis is, that, in volcanic 

• *S(fc/jfa.— This island evidently owes its name to the *^tf^-like form 
of the columns. 

t> Basalt is derived from hasal, an Ethiopian word, 8igni%ing iron. 
These rocks often contain much iron. 

c Clinkstone owes its name to the metallic or ringing sound which it 
emits when struck with a hammer. 

d Trachyte is derived from a Greek word, which signifies rough. 
This rock has a peculiarly rough feci. 

« Porphpry is from a Greek word signifying purple. It was originally 
applied to a reddish rock found in Egypt, and used by the ancients for 
statuary purposes ; hut it is now extended to all igneous rocks, what- 
ever their colour, which contain embedded crystals of felspar, or any 
other mineral distinct from their mass. Such rocks are called 2ior- 
pliyritic, 

' Amygdaloid, from two Greek -vsords, signifying lil:e an almond. 
In such rocks, agates and simple minerals are scattered like almonds in 
a cake. 

s Obsidian is a glassy lava, of various colours, but usually black. It 
was 80 called from Obsidius, who tot d\ecoxQi«^ V\>. 
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regions, earthquakes have been known to cease the yory 
moment that eruptions commenced from Tolcanoes in the 
fliime district. And occasionaily, eruptions from volcanoes 
in distiicts comparatively remote, have had a similar effect; 
vrhich also proves UiaC in certain portions of the glohe there 
must be vast subterranean cavities, communicating vith 
each other to the eitent of hundreds of miles. When wo 
hear, therefore, of the terrific and destructive effects of Tol- 
conic eruptions, we may be very sure that the consequences 
would have l)ecn stiil more disastrous if the irresistible force 
which produced them had notspentitself in this way. In fact, 
if it had not found a vent through the craters of volcanoes, it 
would have broken up the crust of the earth, and, perhaps, 
swallowed up whole cities and districts. 




The preceding diagram will serve to illuatrate the different 
classes of rocks of which we have spoken. The lowest rock, 
which is represented by the letters G, G, is supposed to be 
Oraaiu. Those lying next to it, (P, T,) which it has up- 
heaved from their original horizontal position, and at the 
right, entirely broken through, are Prmaru and TraaeUioit 
rocks. The Primary, which ia supposed to have been altered 
by the heat of the underlying grnniCo, is also called Metamor- 
pbic (see page 290). A represents strata deposited above the 
primary nnd transition rocks after their upheaval, B, 1, vol- 
canic matter breaking through all the strata in the form ot 
dtkea, and also spreading between them, and forming above 
large tabular masses and irroguhir cones, as at E. These are 
Trap rocks; and the volcanoes which ejected them are sup- 
posed to be extinct. V, 2, represents the erupted matter of 
an active volcano. 

CONOtOMBRiTE BOCKS. 

Wlien rounded fragments of rock,a,OT^e\i'<i\*a,i.tii'yswos&'>K^ 
together by another mineral ea\>aUaic;e. wi»aW>^a«»- *• »'^''' 
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rock, the whole mass is called Conglomerate^'^ aud sometimes 
Pudding- stone. When angular fragments are thus eemented, 
the term Breccia^ is substituted. The substance cementing 
may be of a siliceous, calcareous, or argillaceous nature (see 
page 29a). 

SUPERFICIAL AOCUHITLATIONS. 

All loose and irregularly deposited materials at, or near the 
surikce of the earth, 2ixecsiXiQd.SupeHicial Accumukttians, They 
consist principally of masses of sand, gravel, clay, -maris, ani- 
mal and vegetable drift, debris, and boulders; and are usually 
divided into Diluvium,'^ Alluvium, and Soil, 

The diluvial deposits,d ocmtain large rounded stones called bould^s or 
erratic blocks; and also the bones of large extinct ankaalB,.as the 
mammoth and mastodon, in places to which the forces of no water now 
in action, could have transported them.e It has therefore been sup- 
posed that they were carried to those places by the waters of tne 
Deluge ; and hence, to drift or deposits of this kind, the term diluvial 
has boen applied. 

Many of these boulders are from ten to twenty tons weight ; and 
lome of them must have been carried, not anly from one .part of a 
country to another, but also from continental countries to distant 
icdands. In England, • for example^ ere found boulders whidi must have 
come from the mountabs of Norway; and iounense blocks of Finland 
granite are scattered over the plains of Russia. 

Boulders are usually ai granite and oUier primitive rooks ; and of all 
sizes from that of an egg to masses weighing several tons. They are 
either embedded in clay, or scattered loosely over the surface. 

Connected with the diluvial deposits should be mentioned 
the remarkable ossiferous, or bone-containing caverB£Kwliich 
have been found in all parts of the world, from the f&nttsh 
Islands to Australia. In these ancient caves, mixed with de- 
posits of mud or gravel, and usually covered over with calca- 

» Conglomerate is deiived from two Latin words, which signify to 
gather into a hall, 

b Breccia is from an Italian word, signifying broken. It is pro- 
nounced breJd'Sh^'H. 

c Diluvium in Latin signifies a deluge. It is.ikrlved from luo to 
wash, and dis, asunder. Alluvium. \& from the same root, and ady to. 

^ Diluvial deposits are found containing the remains of. animals now 
extinct, at the height of 16,000 feet on the Himalay Mountains, and 
7,000 feet on the Andes. They also contain fragments of other rocks 
found only in distant countries, which nothing but such a violent con- 
vulsion could have transported. — Buckland. 

• The transportation of boulders, or erratic blocks, has been recently 
attributed to the agency of glaciers and icebergs. This theory has been 
advanced by Sir C. Lyell, and « he h»&ably s^qvported it by proofis and 
jjlustratiofig. 
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roonfl incrustation?, are found large accumulations of the 
bones of animals, many of which belong to species foimd only 
in other regions of the earth. 

In Kirkdale cave, in Yorkshire, for example, were found the bones of 
elephants, rhinoceroses, hippopotami, tigers, hysenas, bears, and wolves, 
mingled with the bones of hones, deer, oxen, foxes, hares, rabbits, 
ravens, pigeons, ducks, &c. There are several similar caves in England ; 
but this is the most remarkable one. 

^ The Alluvial deposits have been formed by the action of 
rivers, and other causes still in operation. The extent of the 
alluvions deposited at the mouths of rivers, and in the valleys 
which they periodically, or occasionally overflow, will enable 
us to foruLsome idea of the vast amount of earthy, rocky, and 
vegetable matter which they carry with them in their course. 
It was a saying of the Egyptian priests, even before the time 
of Herodotus, that ** Egypt was the gift of the Nile;" and in 
fact, the whole of Lower Egypt, or, as it is usually called the 
Delta, was formed by the alluvial matter carried down by its 
waters. 

There are evidences to show that the base of the rocks on which the 
Pyramids of Memphis stand, was, at some former period, washed by 
the waters of the sea. These Pyramids are now about a hundred miles 
from the Mediterranean, and the ground at their base is 60 oi 70 feet 
above the. level of its waters. 

Even within the historic period; the extension of the Delta 
of the Nile has been considerable ;^ and the changes which 
have taken place in it since it entered the sea by seven large 
mouths, are obvious and remarkable. Most of its ancient 
mouths have been filled up with alluvial matter; and rocks 
and islands which were formerly at some distance from them, 
as Canopusc and Pharos, are now connected with the main- 
land. The town of Damietta, too, whose walls were formerly 
washed by the sea, is now some miles distant from it ; and tb^ 
same may be said of Eosetta. 



» Delta, Strictly speaking, the DeMa coiHprised die large triangular 
tract of country between the western and eastern brancbes of the Nile, 
and the Mediterraneat^ sea. It was sa called, because it resembles in 
shape the Greek letter A {Delta or D), The term has since been ex- 
tended to the alluvial tracts of land between the branches or mouths 
of other rivers. 

»> The extensvon of the Delta has been checkedof late years by power- 
ful littcval currents, which carry off thei new alluvions to other parts 
of the Medstenanean. 

• Canapmt, in the time of S«yla«, tte«ft«5Ewa\iM^'^?«kWi.\»K«iS3ai "wA. 
aesohterock. 



310 INTRODUCTION TO GEOLOGT, 

Similar changes are known to hare taken place in other 
parts of the Mediterranean. In the delta of the Bhone, Notre 
Dame des Ports, which was a harbour in 898, is now a league 
from the shore ; and in 815, Fsalmodi was an island, but it is 
now two leagues from the sea. And the watch-tower of 
Tig^aux, which was erected on the verge of the sea in 1737» 
is already a French mile inland. 

About the mouths of the Po and Adige similar changes- 
have taken place. The town of Adria for example, was a 
seaport in the time of Augustus ; but it is now 14 miles dis- 
tant from the sea on which it stood, and to which it gave ita 
name. Havenna, which was also a seaport, is now 5 miles 
inland. 

In many other parts of the world the alluvions of rivers are 
even more extensive. The land at the mouth of the Missis- 
sippi has advanced 15 miles within the last century ; and it has 
been calculated that the alluvial matter carried down annually 
by the waters of the Ganges would, if collected, and in a solid 
state, contain upwards of 6,000 millions of cubic feet.» This, 
according to Sir C. Lyell, would more than equal in weight 
forty-two of the great Pyramids of Egypt,^ supposing them to 
consist of solid masses of granite. Or, according to another 
computation, if a fleet of eighty Indiamen, each freighted 
with 1,400 tons weight of sand, were to sail down the river 
every hour of every day and night for four months continu- 
ously, they would only transfer from the higher country to 
the sea, a mass of solid matter equal to that borne down by the 
Ganges in the flood or rainy season. c During this season, 
which lasts for four months, the mud brought down by the 
river discolours the waters of the Bay of Bengal for 60 miles 
from the shore.** 



* Tlie delta of the Ganges is more than double that of the Nile ; that 
part of it alone which is called the Sujuierhunds, being equal in extent to 
the whole principality of Wales. Its whole area is supposed to contain 
44,000 square mfles. The delta of the Niger is also very extensive, its 
area being estimated at 25,000 squaie miles, that is, nearly as large as 
the whole of Scotland. 

b The base of the great Pyramid covers thirteen and a half acres of 
ground, and its perpendicular height is 479 feet. 

c Yet in addition to this, it is probable that the Burrampooter con- 
veys annually as much solid matter to the sea as the Ganges. — Lyell. 

d It has been stated that the muddy waters of the Amazon may be 

distinguished during the rainy season for 300 miles from its mouth ; 

and it is the alluviw matter brought down by the great Chinese rivers, 

the Hoang Ho, and the Kiang Ku, that not only colours, but is also 

gmdually siJtJng ujf, or shoaling the Yellow Sea. 
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When rivers Qow lato, or CT«a pass througli lakes, eimiM 
I results are produced. Fur wlien n rivev enters a Ixke It' 
Telocity is cbeckeil i and the Bllurial matter which vt ' ' 
in mspension by the motion of its walera, sinks hy ii ,_ 
gravity, to thehottom; the heavier sohslnrecs first, aagrav^B 
tlicrifand; and ultimately the fineEt mud. In such n 
lakes arc gradually silted up, and Iheii bedsorhasiusaro 
QBlely changed into alluvial land. 



Tho henutiful lake of Genevn. fir cicauiple. is gradnally 
Kning through this process. In the time of the Bomans, P " 
Vallais stood on the margin of the lake, hot it la now n 






than a mite and a half inland. It is atthiscndof the lake the 
Rhone enters, and its waters on entering are tnrbld nod 
culouroil i but on issuing from it at the other end, they 
beautifully clear and transparent. 

Tim Eume process ia goiog on in the great Anericnn la] 
particulnrly in Luke Erie, which, occonliug to Sir C> Lyi 
IB rapidly filling up. 

Ik'^sides ihe couEtant formation of new lantl, nt the mouttiB 
of rivers, by the influx and deiwsition of earthy matter, and 
tjie gradual silting up of lakes from Ihe innie causes, it often 
happens ihntlarijc portions of Ihe bed of the ocean are elevated 
y volcanio and snbterraneona agency," ahoFa tlie level of the 
■water, and converted into dry land. In this way, from time 
to time, neT islands ore forined, and large additions made to 
the coasts of connlriet in variona parts of the world. The 
labours of the coral insects, too, are constantly and wonderMly 
aildlngto the amount of the dry land I for the reefsand islands 
yihiuh they ruse above the surface are, in process of time, con- 
verted mto land 9 1 fur [he abode of man. 

We ore not to conclude, however, that the relative propor- 
tions betvreen the land and water on the earth's surface are 
undergoing any material alteration ; on the contrary, wc 
may suppose that, upon the whole, they continue uiueh the 

• Samadmsi l1i«M cliritioai are luddan anJ vioUnt. and loinctuiivi 
rndual and iii»a>ilil«. There an initanea af mouiilaini and iiLuida 
having beea tlirown up in a f«w dayi, uiA cvsn in one niebl, durini;; 
nrthijUsluB and volcanic tmptioni ; and ia vuioai jnrta Dlthe wnrld. 



riting sbovs tbnir fon 

<xaniplg,iin mdmily and slowly riling. Many places _._ 

ago w«Te on tfit levrl »( tlig to, ars nuw several feet sbovs tl, Tbii 
has bean fully pnivnl by Sir C. LyelL 

ItihoaldhaoBtullien, tbal tho nu-riia of tlis (aitb aad Ihu tnttoui 
e( lln HO are nibject to tUprMnni as wall u ^ttatien ; nA thsl V\ry 
an pmduced fay tlia itms ai^ncica^aDil in tbenmeway — thiit ii.nnnic- 
tinui niddtnlY and with violsDCS, and umeUmei ilgwl}' and \aifar- 
••ptibly. I 
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same. What the land gains in one place, it lotses in anothef ; 
for ample and sometimes terrible reprisals are made by the 
ocean. » In fact, it is essential to the habitable condition of the 
globe that their relative proportions, should, upon the whole,, 
remain undisturbed ; and tins, we see, has been provided for 
by the establishment of agencies which counteract and counter- 
balance each other. It is also essential to animal and vegeta* 
ble life that there should be mountains and inequalities on the 
surface of the earth, and this has been assigned as the work of 
igneous and subterraneous agencies. Eor if the effects of 
aqueous and atmospheric agencies were not counteracted, the 
surfajce of the earth would, in process of time, be reduced to the 
level of the sea. ** The war of elements," therefare, so far 
from having a destructive tendency, is, upon the whole, con- 
servative in its effects. 

*' All nature is but art unknown to thee ; 
All chance, direction which thou canst not see ; 
All discord, harmony not understood ; 
All partial evil, univensal good.'* 

In connexion with the diagram on the next page, page 296 
should, in particular, be read; otherwise an erroneous idea 
might be taken up with regard to the regularity of the strati- 
fication of the rocks which form the crust of the earth. 

The following table from Phillips's "Guide to Geology" will 
enable us to form an idea of the aggregate thickness of the 
thousands of strata contained in the several systems, and also 
of the number of organic remains which they contain. 



Slnte. 



General 

thidmeu, in 

feet. 



No. of Organic 

Remains in 

100 feet of 

thioknesa. 



Tertiary 

Cretaceous, . . . • 

Oolite, .... 

Saliferous, .... 

Carboniferous, 

Primary (including Transition), 



2,000 
1,100 
2,500 
2,000 
10,000 
20,000 



141 

70-7 

45-6 

8-2 

4-7 

2-0 



* The very elevation of the bed of the sea often leads to the submerg- 
ence of land ; for if the adjoining coast be low, the displaced water will 
naturally flow over a portion of it. "Submarine Forests''' may be 
accounted for in this way. It should be noted, however^ that when there 
is an elevation of the bed of the sea, there may occur, at the same time, 
a corresponding depression of it, and that in such a case tha adjoining 
coast would not be submerged ; and in fact, the sinking down of the 
bed of the sea is one of the means by which the aobmergence of land is 
prevented. 
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In the preceding sketch "we have endeavoured to make the 
leading principles of Greology not only intelligible, but also 
interesting to young and inquiring minds; and we trust that 
we have to a certain extent succeeded. Even what we have 
written must show its great practical utility in connexion 
with mining, agriculture, engineering, architecture, and all 
the arts of life;* and though the subject (as Burke has said 
of geography), is an earthly one, it is a heavenly study ; for 
no science, not even astronomy, more strikingly displays 
** the work of an Almighty hand." In fact, at every advance 
which the student makes in this wonderful science, he will 
find fresh proofs of the power, the wisdom, the goodness, and 
the unceasing superintendence of the Creator. 

For the following *' Geological Summary" I am in- 
debted to my friend, Mr. Young, ^ and I only regret that I can- 
not, for want of space, avail my self of more of his observations. 

PRIMARY PERIOD. 

Accepting the theory that our globe has passed from a state 
of intense heat to its present condition, by a gradual cooling 
process, its progress may be supposed to have been from a 
nebulous to a liquid, then to a viscid state, from which it would 
continue to cool down and solidify until it had reached a tem- 
perature at which moisture could be deposited upon its surface. 
When this stage was reached, the waters, hitherto suspended 
in a state of dense vapour in the surrounding atmosphere, 
would rush down in floods upon the still heated surface, disin- 

• Want of space has prevented us from pointing out tbe connexion 
between Geology and Physical Geography, -which we had principally in 
view when we commenced this sketch. It will be obvious to the rejider, 
however, that the Physical Geography of a country or district, will de- 
pend, in a great measure, on its Geological character. In primarv 
districts for example, the mountains, generally speaking, will oe high 
and abrupt, the surface rugged and broken, the soil scanty and unpro- 
ductive, and the rivers, from rolling over rocks and precipices, unfit 
for navigation. In such districts, too, deep glens, and abnipt precipices, 
and picturesque waterfalls will be frequent. 

Primary regions have also peculiar advantages. The springs of water 
are numerous and peculiarly pure, and the air is bracing, and, generally 
speaking, free from noxious exhalations. Such countries are, therefore, 
generally speaking, more healthy, and more favourable to human exist- 
ence. It is also obvious that when primary countries are conterminous 
to the sea, they form bold and elevated coasts, with deep water, and 
harbours free from shoals. 

b Author of " Young*s Infant School Manual," an admirable little 
work, which I beg to recommend not only to the Teachers of National 
/Schools, but to every person engaged or m^eieste^VntVi^ ^ducd^tvon. o£ 
dsJbjJdreD,—Il, 8, 
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tegrating the rocky crust, and forming those primitive sedi- 
mentary strata of vast thickness and coarse texture, "which we- 
find resting on the original granitic surface. These older sedi- 
mentary rocks are almost universally distributed; but they 
afford no evidence of the contemporaneous or previous exist- 
ence of dry land ; nor do they contain proofs of the existence 
of animal or vegetable life in the primitive ocean, from whose- 
waters they were deposited. 

TRANSITION PERIOD. 

Arriving at the Silurian system we meet with strata of a 
finer texture, indicating a more gentle and gradual mode of 
deposition, while the occurrence of organic remains proves that 
the surface of the globe had reached a temperature which 
allowed of the existence of vegetable and animal life. The 
existence of dry land is also indicated ; yet the deposits of this 
period, often of great thickness, were, more or less, acted ux>on 
by the internal heat, after their deijosition. 

Before the close of the Transition Period, some limited por- 
tions of dry land had supported terrestrial vegetation ; and the 
waters which had become fit for the support of marine zoo- 
phytes, abounded in coral reefs. After this period the internal' 
heat no longer acted by metamorphoses of the deposited strata, 
yet it still continued to act convulsively in volcanic and dis- 
ruptive phenomena. The upheaval of a mighty chain or 
mountains was a common event at this period of stupendoua^ 
changes on the surface of our planet. 

SECONDARY PERIOD. 

On the undulating bed of the sea, around the bases of pri- 
mary rocks, secondary deposits were formed, sometimes fron> 
the waste oif primary strata, but often of purely marine origin, 
as are many of the calcareous beds. The Carboniferous de- 
posits are generally supposed to have occurred during the ex- 
istence of a climate of tropical heat, and in an atmosphere 
containing abundance of carbonic acid ; for these conditions 
appear necessary to the existence of those dense and luxuriant 
forests, from which were derived the vast accumulations of 
vegetable matter, forming the coal beds which characterize 
tliis period. During the Oolitic period no great change in the • 
relative level of land and sea seems to have taken place ; the 
strata of this period being generally parallel to those preceding 
it ; but a great thermal and atmospheric revolution must have 
occurred to cause the sudden appearance of those abundant 
forms of vegetable and animal life, including gigantic reptiles 
of land, river, and sea, whose fossil remains abound in these 
rocks. The general arrangement of the oolite ^Vt^sXa. ^^sa^ 
resembles the carboniferous*, \)u\. W\ex<i\^ xtfi ^^^i^k^ ^>Js5cvs2t vjS. 
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80 high a temperature, or so abundant a rcgetation, in the 
later as in the earlier period. 

The rocks of the Cretaceous period are generally parallel 
to those of the oolitic system ; indeed the transition from the 
one to the other is exceedingly gradual. The sands, soft white 
limestone, and chalk of this period indicate a sea essaitially 
different in its chemical and vital action from that in which 
the oolitic rocks were deposited, yet the fossil remains still 
indicate a high temperature. 

After the chalk formation was complete in the South of 
France, the Pyrenees were uplifted to a great heiglit ; and it 
is supposed that at the same time the Appenines and Carpa- 
thians experienced an upward movement. In Ireland erup- 
tions of basalt of enormous extent cover the chalk, and indi- 
cate a crisis of volcanic action at the close of this period. 

TERTIARY PERIOD. 

In general, no contrast can be greater than that between the 
secondary and tertiary stratified rocks, the former retaining 
uniformity of character for enormous distances, while the latter 
exhibit an almost endless local variety, and bear evident rela^ 
tion to the boundaries of existing sea and land. 

In the secondary strata the organized remains are strikingly 
different from existing species ; while, in the tertiary deposits, 
it is the resemblance between fossil and existing species that 
first arrests the judgment. 

With the tertiary system came into existence many races of 
quadrupeds and some birds, reptiles, and fishes extremely an- 
alogous to existing species ; together with thousands of corals, 
shells, and Crustacea, which present, with living species, quite 
as great an analogy as obtains between the tribes of the Atlantic 
and Pacific of the present day. From this period geology gra- 
dually approximates to physical geography. The phenomena 
of stratification are still repeated at various parts of the earth, 
and on a considerable scale. New land is in process of forma- 
tion, while submergence and littoral waste is diminishing ex- 
isting portions. The great rivers annually carry down vast 
quantities of vegetable and animal remains, which are en- 
tombed in the sedimentary beds formed by the earthy par- 
ticles deposited from their turbid waters. 

Igneous rocks are still being formed by volcanic eruption, 
and existing rocks rent and displaced by earthquakes ; but the 
sum of effects produced by all these agencies within the hir- 
toric period, when compared with that of the greater intervals 
of geological time, is so trifling in amount as to make the 
known history of the world appear as a mere point in time 
compared to the Stupendous duraUou oi lYxe 5^eo\o^vi«i^^Tiada 
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ISOTHERMAL, ISOTHERAL, AND ISOCHIMENAL 

LINES. 

^ In chapter v., page 63, the Isothermal liDiea are fully de- 
scribed, to which the learner can refer. We have now to 
explain what is meant by Isotkeral and Isochimenal lines. 
Isothermal lines indicate the mean annual temperature of the 
places which they pass through ; but as two places on the same' 
isotherm may differ very much in their temperatures during 
the summer and winter months, it is necessary, in order to 
have a more correct idea of their climates, to know their mean 
summer and their mean winter temperatures also. For ex- 
ample, the mean annual temperatures of London and New York 
are nearly the same, namely 5lo ; but their mean summer and 
mean winter temperatures are very different. In London, 
the mean summer temperature is about 63^ and the mean 
winter, about 39 J* ; while in New York, the former is about 
7lo, and the latter about SQo. In London, therefore, the cli- 
mate is much more equable than in New York. 

Hence it has been proposed to show upon maps the mean 
summer, and the mean winter temperature of places, as well as 
their mean annual temperatures; and in the same way, namely, 
by means of connecting lines. Such lines are called Isotlieral^ 
when they are drawn through places whose mean summer tem- 
peratures are equal; and. Jsoehimenal'^ when drawn through 
places whose mean winter temperatures are equal. 

GeneraHy speaking, the difference between the mean summer 
and mean winter temperatures of places increase as the dis- 
tance from the equator. In the torrid zone the temperature 
varies very little throughout the year; and the summer nmy 
be said to be perpetual. In some places near the equator, the 
difference between the temperature of the warmest month, and 
the coldest— if coldest it can be called — does not amount to 
more than two or three degrees. In Singapore, for example, 
the difference is only about 2o; at Trincomalee, 6°; and at 
Madras, 9°. But in the frigid zones, and in those parts of the 
temperate zones which lie near them, the difference between 
the mean summer and mean winter temperatures is very strik- 
ing. In Melville island, for example, the difference is 65o; at 
Quebec, 64o ; and at St. Petersburgh, 43o. 

* Isotlieral is from two Greek words which signify equal summer ; 
and Isochimenal implies equal ivinter. 
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In illustration of the subject, we shall add. in tabular form, 
the mean summer, winter, and annual temperatures of a few 
places of note in different parts of the world. 



Kame of Place. 



Latltade. 



Mean 


Mean 


Summer 


Winter 


Temper- 




ature. 


atttxe. 



Annual 
Temper- 
ature. 



I London, 
Dublin, 



Edinburgh, . 

Paris, . 

Vienna, 

Berlin, . 

Copenhagen, 

Stockholm, . 

St. Petersburgb, 

Moscow, 

Naples, 

Rome, 

Madrid, 

Constantinople, 

Jerusalem^ . 

Calcutta, 

Bombay, 

Pekin, . 

Canton, 

Hobart Town, 

Auckland, . 

Cairo, . 

Cape of Good Hope, 

New York, . 

New Orleans, 

Rio Janeiro, 

Quebec, . 

Toronto, 



ft 



N. 51 30 
53 23 
55 67 
48 50 
48 12 
52 31 
55 41 
59 21 
59 56 
55 45 
40 52 
54 
25 

47 



>i 
»» 
» 
>» 
i> 
It 

» 

if 
»> 
>t 
>■> 
»» 
S. 



41 
40 
41 
31 

22 33 
18 56 
39 54 

23 8 
42 53 

„ 36 51 
N. 30 
S. 34 
N. 40 49 
„ 40 42 
S. 22 54 
N. 46 49 
„ 43 40 



2 
11 



63 
60 
58 
64 
69 
64 
62 
60 
61 
64 
75 
74 
76 

71 
74 
86 
83 
75 
82 
63 
67 
85 
74 
71 
82 
79 
68 
65 



m 


61 


40 


50 


38 


47 


38 


51 


32 


61 


31 


48 


31 


46 


26 


43 


18 


39 


15 


40 


48 


62 


47 


61 


43 


69 


41 


56 


50 


62 


72 


82 


77 


81 


28 


63 


54 


69 


42 


62 


51 


69 


58 


72 


58 


m 


30 


51 


55 


69 


68 


To 


14 


41 


25 


46 
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CELTIC AND ANGLO SAXON ROOTS, 

PRINCIPALLY THOSE FROM WHICH THE NAMES OF PLACES HI 
GREAT BRITAIN AND IRELAND ARE DERIVED. 

[In the author^s Dictionary of Derivations, under the head of *' Geo- 
graphical Etymologies,"* these roots, and the names of the places de- 
rived from them, are fully explained.] 



CELTIC ROOTS. 



Aber, the mouth of a river. 

Agh, a field. 

Alp, high. 

Ard,high; a height, a promontory. 

Ath, a ford. 

Auchtcr, the summit or top of the 
height. 

Augh, a corruption of Ath, 

Avon, vv-ater, a river. 

Baan, white. 

Bal, Ball, Bally, a townland, a 
township, a village, a town. 

Beg, small or little. 

Bel, the mouth of the ford, or the 
entrance of a river. 

Ben, Pen, a mountain, a promon- 
tory, or headland. 

Blair, a plain cleared of woods. 

Borris, BuiTis, the Irifch form of 
burgess or borough. 

Boy, yellow. 

Brough, a fort or enclosure of 
earth , like Lis and Rath . ^Tho 
old Irish form was brugh, which 
is evidently from Jhirghj by 
metathesis.) 

Bun, the mouth or end of a river. 

Car, Caer, Cahir, a fort. 

Cairn, Cam, a conical heap of 
stones, generally monumental ; 
also, a mountain, properly one 
xtritb a cairn on the top. 

Cam, crooked, bending. 






Clar, a board, a table, a level. 

Clon, a lawn, a meadow, a plain. 

Clough, Clogh, a stone, a stone 
house, a strong or fortified 
house. 

Craig, Carrick, a rock, a rocky 
place, a craggy or rocky hill. 

Croom, Crum, crooked or bend- 
ing. 

Cul, the back or hinder part, a re- 
cess, an angle or corner. 

Derry, Dare, the oak, an oak 
wood. 

Dhu, black. 

Drum, a ridge, a back, a hill. 

Dun, a fort, a fort on a hill, a hill, 
a fortified residence, a place of 
abode, a town. 

Fcr, a man. 

Fin, white, fair. 

Gall, a stranger or foreigner. 

Inis, Innis, kniiis, Inch, an island, . 
a place nearly or occasionally 
surrounded by water. 

Inver, the mouth of a river. 

Ken, Kin, the head, a headland or 
cape. 

Kill, a cell, a cloi:jter, a church, ft 
church-yard, or burying-place. 
Kill also means (coille) a wood, 
in many of tiia x^asck&^vDk^'^vsi^ 
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CELTIC AND AKOLO-SAXON ROOTS. 



Lin, Lyn, a deep pool, particularly 
one formed below a waterfall. 

Magh, a plain. 

Money, a shrubbery, a brake. 

Mor, More, great. 

Moy, another form of Moffh, a 
plain. 

Mull, a bald or bare head, a bare 
headland. 



Mullen, a mill. 

Rath, an earthen fort or moanu. 

Ros, Ross, a promontory or pen- 
insula. 

Sleive, a mountain. 

Strath, a long and broad valley, 
through which a river generally 
flows. 

Tra, a strand. 



ANGLO-SAXON BOOTS. 



Ac, Ack, Auck, Ax, an oak. 

Athel, noble. 

Berg, Bure:, Burgh, Borough, 
Bury, "fhe Greek y.urgos (a 
tower, a castle, a fortified city, 
a town) seems to be the root of 
all these words. Compare the 
Celtic word Dun. 

Botl, Botle, an abode or dwelling- 
place. 

Bume, a stream, a brook, a bourn. 

By, Bye, a dwelling or habitation, 
a village or town. 

Carr, a rock, a scar ; (rocky or 
craggy islets). 

Ceap, cattle, saleable commodities, 
sale, bargaining, traffic. 

Comb, a hollow or low place be- 
tween hills, a valley. The 
Welsh form is Cwm. 

Cot, Cote, a cot or cottage. 

Dale, from the Danish cUtl, or the 
German thai, a vale or valley. 
Vdl is another form of dale. 

Den, a deep valley, a valley in a 
plain. 

£a, Ey, water, an island. 



Ham, a home or dwelling, a vil- 
lage, a town. 
Hurst, a wood, a forest. 
Ing, Inge, a field or meadow, a 

pasture. 
Law, a conical hill, a mount, a 

tract of ground gently rising. 
Mere, a sea, a lake, a pool, a marsh. 
Minster, a monastery. 
Ness, a promontory. 
Nord, the north. 
Nether, downward, lower. 
Scrobs, a shrub or bush. 
Shire, a division, a share, a shire, 

or county. 
Stan, a etone. 

Stede, a stead, a station, n place. 
Stock, Stoke, Stow, a pluco, a 

dwelling. 
Strat, a street, a way, or road. 
Sud, Suth, south. 
Thorp, a village. 
Wala, "Weald, a wood or forest, a 

wold or wild. 
Wick, Wich, a town ; also, a bay 

or bend in a river, a harlSour. " 
"Worth, a farm, a village, a town. 
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